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V 17 OR the principal opinion, fbted and 

^ exemplified in the following pages, it 

feems to me that I have the full evidence 
of intuition ; and this evidence^ you know^ 
muft always carry conviflion to the mind 
of the individual* All he can defire fur- 
iher is to learn, whether objects appear to 
the fenies of others as they appear to his 
fenfeSi 

A % What 
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What additional confirmation it is pof- 
fible in liich circuqiftances to receive, 
was afforded me by your afTent, when I 
formerly mentioned to you my ideas con- 
cerning demonflrative evidence* Your 
uncommon proficiency in mathematical . 
fcience, and your no lefs uncommon dif. 
cernment, I was well affured, perfeftly 
qualified you to decide on^fuch a queftiori. 

To thofe who catch an idea the inflant 
it is prefented, and who have fads in abun-^ 
dance at command, by which they can de-^ 
tcrmine the validity of a principle, I (hall 
frequently appear tedious. That ungrate- 
ful feeling, I will own to you, oftener 
than once while I was writing, came acrofs 
my mind. But you are at no lofe to con-^ 
ceive the manner in which I would defend 
my prolixity. What I have written, if it 
fhould obtain regard, will be viewed by 
mofl readers with an eye of fufpicion ; and 
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by many, if they follow their firft move* 
ment, it will be rejedted as paradoxical. 
Will not foch confiderations as thefe jut 
tify a variety of illuftratibns, and even re- 
petitions ? — 'They have alfo induced me to 
run the rifque of appearing ridiculoufly 
minute, in tracing the origin of terms* 

Fortunately for the difFufion of juft fen- 
timents, Mr. Harris has loft that autho* 
rhy which even among the learned he 
maintained too long. Our young men, 
however, I believe, ftill frequently refort 
to Hermes for that inftrudlion, which he 
has not to fupply. For obferve, I befeech 
you, what they will learn from this once 
redoubted do6tor of univerfalsy concerning 
mathematical reafoning. — " It is fbme* 
*' what remarkable,'* fays he, iarcaftically 
glancing at the attention paid to the phy- 
sical fcienceS, " amid the prevalence of 
♦^ fuch notions, that there Ihould, fHll re- 
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^ main two fcieiices in fafhion, and thefd 
•' having their certainty of all the leaft 
** controverted, iV&ich are not in the mU 
•* nutejl article depenJUng Uptm experiments 
•* By thefe I mean ARitHMEtic and geo- 
** METRY." • In a curious note, but which 
is too long to be inferted entire, he has the 
infblence to fubjoiri, " I would not be 
** underftood, in what I have here faid^ 
*' or may have ^d elfewhere, to under- 
•' value EXPERIMENT ; whofe importance 
** and utility I freely acknowledge, in the 
** many curious noftrums and choice re- 
•* ceij5ts, with which it has enriched the 
*' neceffary arts of life. Nay, I go far- 
** ther — I hold all jujlifiable praSice in every 
** kind offubjedl to be founded in expe- 
*• rience, which is no more than the re- 

" folt oimany repeated EXTEKiMEi^rs 

*' In tlie mean time, while experiment 
** is thus neceflary to all practical wis- 

" DOM, 
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^ DOM, with refpcft to all pure iad spb- 
•• CULATiVE SCIENCE, it hzfi Tiot the Icaft 
** to do. For who ever heard of Logic ^ cmt 
^' Geometry J or Arithmetic being proved ex- 
** perimentally * ?'• That the affirmations 
of Mr. Harris may lofe nothing of their, 
cfFefk, they are here introduced in all their 
native pomp of capitals and archnefs of 
italics. 

The more I confider the fubjed, the 
more I am inclined, in Ipite of Mr. Harris, 
to believe not only in thepoflibility, but the 
utility of rendering the elements of geo* 
metry palpable. If they be taught at an 
early age — a plan in which I think I 
fee many advantages — models would make 
the ftudy infinitely more engaging : From 
the mere flate and pencil moft beginners ex- 
perience a repulfive fenfiition. But if a child 
had ibmething to handle and to place in 

♦ Hermes, p. 351-3. 

various 
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various podures, he might learn many ptcP^ 
perties of geometrical figures without any 
conftraint upon his inclinations. , He 
would have no difficulty in transferring; 
the properties of palpable to merely vifible 
figures, nor, in generalizing the inferences. 
JTou will not d)je£t, that one cannot pro** 
ceed far by this road : yQU will perceive, 
that much more would be gained in rea- 
lity thai> appearance. We fliould have laid 
a good foundation for the invaluable Jiabk 
of accurate obfervation in general ; and ten 
wards future progrefs in mathematics, we 
fhould have warded off the firft difagreeablc 
impreflion of the afped of the fcicnce, 
which is fb very apt to flrilj:e a damp to 
the heart of the beginner, 

I need not explain to you the advantage 
of trying to engage Fancy on our fide, by 
all the allurements we can offer to her. It 
is (he that finooths every path and ftrews 

it 



DEDICATION. Is 

it with flowers. We all, men and boys, 
follow with alacrity wherever (he leads ; 
neither the mind, nor the body, grudge 
any labour; and it is the enthufiafm Ihe 
inlpires, that has worked fo many miracles 
in art and fcience. By fome ftrange fata- 
lity however, (he is neglefted, if not af- 
fronted in almoft all the ftages of educa- 
tion ; and the firft ftep in almoft every 
jpecies of inftrudion is, to prefent know- 
ledge to the ftudent's imagination, in con- 
jundion with fome melancholy and hateful • 
accompaniment; which fort of manage- 
ment, I conceive to have much the fame 
kindly influence upon this faculty, as an 
unfeafonable froft upon the tender petals of 
an expanding bloflbm. 

The mode of initiation in geometry which 
I propofe, could not, uulefs I very .much 
deceive myfelf, fail to render the impref- 
(ions of fenfe more agreeable by rendering 
them mor$ diftinft. The rigoroujly fcien,-^ 
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tijic method, as it is ftippofed to be$ ieeixiSi 
on the contrary, to aim only at rendering 
them as obicure as poflible x an intentioni 
I confefs, perfeftly in unifbn wifch the other 
parts of the eftablifhed procefa of school 
and COLLEGE ftupefadtion. 

Whether you will allow that this im^^ 
portant point is likely to be in this man- 
ner attained, I am not fure. But you 
will agree with me in thinking, that it 
is high time to difcard Euclid's Elements* 
The fcience cannot be exhibited in a more 
difgufting form ; as we may be convinced 
by daily inftances. Nor are tbefe Elements 
any way neceflary to lay a good foundatioa 
in mathematics, for there are few, I will 
venture to guefs, of the eminent mathe^ 
maticians of Europe, that have been inx-^ 
tiated by the ftudy of Euclid. 

That by laying Euclid afide^ we ihould be 
deprived cf what Bacon calls the interve-< 
jiient advantages of mathematics, is to me 

« vaia 
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a vain apprehenfion. Tho{e who have drag-- 
gcd their underftanding laborioufly along 
the tirefoifae circuit of ancient demonftra- 
tion, may be tln^viUing to grant, that they 
have taken all thefe pains to no purpofe^ 
Yet they can hardly flatter themfHves in 
fecret, that they have acquired habits of 
attention or abftra<Stion fiiperior to thofe^ 
who having preffed forward by the neareft 
road, enjoy both the dired and indired 
profits of their labour. 

For want of time or opportunity or re- 
folution, I am not able to take fb compre- 
henfive a view of the fubjeft as I could 
wifli. I cannot indeed fiippofe it poffible, 
that either branch of mathematics Ihould 
ever ceafe to be 

^alis ab Incept o procejferit ; 
but I am apprehenfive, that I have not pre* 
iented my obfervations in fo advantageous 
a form as I might have done, if I had pot 
fcitedHtnorc knowledge. \ hope, however, 

to 
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tp be intelligible to thofe who may choofe 
to examine them. la the main principle 
I cannot fuppofe myfelf miflaken ; where 
I have committed errors in the appUcation, ^ 
I fhall receive correction writh the chear^ 
fulnefs becoming a perfbn, equally ready 
to hear and tell the trutht 

I am. 

With {incere regard, 

Dear Giddy, 
Your's, 



Oxford* 
S^. 6, i792» 
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TN proportion as the writings of Mr. Lockd 
rofe in the public efteem, Ontology and 
the old Logic appear to have declined : the 
memorable improvements in phyfical know- 
ledge, which took place about his time^ 
and thofe which have lince been made^ by 
pfFering far different objeds to curiofity, 
co-operated with Mr. Locke's endeavours 

B to 
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to briag that unprofitable jargon into £f^ 
repute^ Such has^ been the happy efFeft of 
thefe conipiring caufes, that the world has 
been delivered from its long fobjedtion to 
empty founds ; the talent of wrangling is 
no longer confidered as the grand objeft of 
education ; and the means of acquiring this 
talent hare been, by general confent, caft. 
afide into thofe lumber-rooms of learning, 

THE SCHOOLS. 

Mr, Lockers fuccefs has, I imagine, already- 
contributed, and will hereafter, in a greater 
degree ftill, contribute to render his Essay 
lefs popular ; for one may, without impro- 
priety, call a book popular that has gone 
through twenty editions. The fcholaftic 
learning, which he occalionally introduces 
on purpofe to expofe it, is now little fa- 
miliar to the majority of his readers ; and 
to thofe readers who are not accuilomed 
to its terms, many paffages will be obfcure 
1 and 
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find uninterefting. This great work cbri* 
tains, however, obfcurities, depending on 1 
lefs honourable Caufe : the author fbmetimes 
attempts to explain what he does not un- 
derftand, and fbmetiiries, with wonderful 
unfteadinefs, half abandons his own prin- 
ciples. It has lately been (hewn, that his 
capital miftake was concerning language* 
Hence as he did not throw light enough 
Upon this important fubjedl to moleft the 
grammarians in "their operations, they ftill 
Worked on in the true(pirit of their brethren, 
the fchoolmen; and by their diftinftions 
elucidated the nature of words, about as 
much as the fchoolmen had advanced the 
knowledge of things by their fyllogifins. 

At laft the ETTte Tf}ipbsp}cc of Mr. Home 
Tooke diflipated the clouds left by the Effay 
on the Human Underftanding ; and the 
foundations of knowledge were laid fairly 
open to thofe, who Ihould have the curio- 
B z fity 
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fity to inipe<a them. It was by decifiVeff 
ihewing, that we have no general or com- 
plex ideas, and that every word in lan- 
S^^S^j (interjeftions excepted^ which are 
hardly entitled to the appellation of words,) 
fignifies fbme objeft or perception of fenfe^ 
that Mr. Tooke compleated what Mr. Locke 
had begun. Mr. Locke indeed did every 
thing but make the difcovery himfelf. Ac- 
cording to his negative definition of the 
general idea of a triangle, " it muft be 
" neither oblique, nor redangle, neither 
" equilateral, ^quicrural, nor fcalenon, but 
*' all and none of thefe at once.'* It was 
eafy, one might at firft fight fiippofe, to 
infer that the human mind is incapable of 
conceiving fiich an idea ; and hence that ge- 
neral terms are not figns of general ideas, but 
a contrivance to avoid a multitude of ufelefe 
names, and that complex terms denote no 
fixed ideas like thofe arifing frpm external 

objedts 



Objefts or imprdfions* of fenfe,. but; that 
^K fliortly denotes a number of fiinple: 
perpeptiona or ienfetipns, for which reafbxv 
their impact, is . agt to vary extremely^ a&> 
they arA v(?4 ^X d^ff^'^^t perfpns- 

In whatever ftudy you are engaged, to 
leave difficulties behind, is diftreffirig ; and 
when thefe difficulties occur at your very 
entrance upon a fcience, profefling to be fb- 
clear and certain as geometry, your feelings, 
become ftill more uncomfortable : and you 
arc jdiflatiafied with your own powers of 

. comprdbenfion. I, therefore, thinjc. it duQ 
to the author of EOEA nTEPOENTA to^ 
acknowledge my obligations' to him for re- 
lieving me from this fort of diftrefs* For 
although I had often enough made the at- 
tempt, I could never folve certain difficulties^ 
in Euclid, tillmy reflexions were revived and 
affiled by Mr.Tooke's difcoveries. — I have 
indeedlately learned, thatadoftrine concern- 

' ihg language, partly the fame as that of Miv. 

Too^e, had been for fbme time taught io; 

the celebrated ichqol of Greek literature. 

t at 



at Leyden;^ Mr; Hemfterhtiis, and' Ki^^ 
difciples, had fuccefsfuUy traced many" 
words of that language t6 their primary- 
Jenfible fignification ;- and' they exprefi 
themfelves with-precifionon the manner * 

of' 

♦For inftance, Lennep (Etymol. p.* 7.) fays : N6-i 
tiones verborum propria omnes funt c^rporea^ five act 
res pertinentes,, quas fenfus noftros feriunt.— QiMe,x 
praster verba et nomlna, numerantur parUs orationes^ 
ca, yel ad verba, vel ad nomina, proprie referenda- 
ftint ; nifi fint qusedam inter jeSitones, (id. ibid. p. 8.)— 
From Scaliger, Mr. Scheid adopts this principle : uniur 
vocis una XTJiXum eft . fignificatio propria ct princeps.: 

(Animad, ad Analog, p. 351.5- ^Again, Valde veri- 

fimile fit,-vocabula ea in linguis antiquiffima efle, qui* 
biis res defignantur,, ad vitam degendam neceflairiae— - 

Porro non alienum erit, hie obfervafTe non tantum 
qufmodi vocabiik antiquillima exiftimari ' dcbere, fed" 
ctiam ipfas fignificationes, verbis fubjedlas, tanto an— 
tiquioris ufus efle, tantoque magis proprias efle baben-* 
das, quanto funt propriores iis rebus, , quas, .corporis: 
fenfibus, percipimus. Ab iis enim femper, fervata. 
quadam fimili'tudine, ad reliquas qnafcumque verbb- 
riim fignificationes, progredienduni eft : ut axleo ap- 
5^eat pauciflimas revera eff^ proprias verborum figni- 

ftcationes ^ , 
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<if figiiification of words* The grammati-. 
cal refearches however of the eminent 

Greek 

ficationes ; nee alias cfle nifi coyporeas five eas, quibps 
res feofibus exterius expofitae, defignantur. E con- 
trario autem, tranflatarum fignificatianum copiam im- 
menfam, quae ex pnoprid notione, tanquam ex tnin^o 
arboris rami, quaquaverfum pateant. Lennep. AnaJ.^ 
p. 41. 

As Mr. Tooke has nqt jret fetisfied the curiofity of 
the public by illuftrating the manner of fignificatjon 
of the pronauns,v and thofe who have followed him as. 
far as he has hitherto gpne, muft be extremely de- 
firous to und^rftand the conftruftion of this part of 
language, I will fubjoin an inftance which perhaps 
may give the reader an idea ho>v the pronouns arife, 
and what is their primary fenfible fignification. 

Tot in Coptic fignifies hand. See Woide Lexicon 
^gypt. who goes on to fay, ufurpatur iriftar nomimsfof- 
/ejjtvi, and then quotes feveral Coptic phrafes, in which. 
he tranflates Tot by the poflTeflive pronoun. Then 
by a prefix of the letter n, of wjiich the primary fenfe 
is noit kiv)wn, it fignifies to have^ topoffefs: as,. 

B 4 ' " Ntot, 
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Greek fcholars, who have flourifhed in Hbl* 
knd, arc, if we except thofe of Schultens, 

but 

*' Ntot, habere, *x"^* — ^s Matt. xxi. 26. luamq 
yob^ NTOToy uq opfoptflij?, habent enim Johannem ficuti 
prophetam." 

In his Grammat. Egypt, p. 38, he fays '* tot, 
manus, ntot, manus mea, i.e. ego, Plklmcxxx. 8. 
CTOT, mihi, Syrac, xxiv. 8. DaTOTep, inter nos." 
With other fufExes it is ufed to exprefs the other per- 
fons. Two or three other words, of which I do not 
find the primary fenfe, are ufed alfo fbr the firft pro- 
noun pofleflive. Thefe other Coptic words might 
fignify hand among fome of the tribes, of which the 
Egyptian nation, like every other, was probably form-' 
ed: or other adions, befides taking a thing into the * 
hand, might denote poffeffion, and hence a derivation 
of pronouns from words of other fignification. 

How the familiar^ aflfion of feizing any thing for 
food or other ufe might fuggeft an emblematic acSion, - 
as in the ceremony of marriage ; how this adl might 
alfo fuggeft an hieroglyphic for poflefli©n ; and how 
f ^fily tHe word hand might fupply fpoken and written 

l^ngu^go 



MATHEMATICAL EVIDENCE. ^ 

but beginning to be known abroad ; and 
they appear to have adtjterated the truth 
by the admixture of ieveral highly impro- 
bable hypothcfes *• 

The 

language with pofleffive pronouns, every perfon will' 
at once perceive. Suppofing the Coptic likely to fup- 
ply primary fignifications, I fearched for this purpofe 
what Dr. Woide has publifhed of this language : he 
muft be refponfible himfelf for the accuracy of his in- 
terpretation. — OuoH fignifies as well andy as ad£y 
mgerl. The coincidence of the primary fenfe of this 
conjunftion in Englifli and Egyptian is fatisfaSory, 
but by no means furprifing^ 

* Readers, attached to thefe fpeculations, will find 
abundant entertainment in Valkenaril Obferuat tones y Sec, 
LenneptiPrale^iones Acad, and^ particularly in his Etym^ 
cologicuniy all publiflied* by Prof. Scheid, in 1790. A 
German critic, in whofe ftriSures one can hardly fail 
to recognize Mr. Heyne, has pointed out two or three 
of thefe extraordinary hypothefes. See Gotting. Anzeig. 
J791, p. 578, &c. He obferves that it is juft as pro- 
liable that the great bulk of the Greek language was 

derived 
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The pretenfions of the ahftraft iciencear 
have, it muft be confeiTed, fbix^ething won- 
derfully alluring. In thinking they feem 
to promife, to Ipeculative minds, a fort 

of 

derived from monads as from the duadsy which thefe 
writers and Lord Monboddo affign as the primitiveSj 
xtz. av» Wy Wf M, and vu ; for, continues he^ from 
itt we, may have ^uv, hu, ib«f ; and we have ftill in the 
language !?«» A«» w, and other fuch monofyllables. This 
regularity, too, he obferves in the formation ojf the 
language muft, according to the Dutch, do£lrine> ue- 
ccflarily have exifled among the Savages of Greece, 
2 fuppofition, contrary to every argument, fuppUed 
either by phyfiology or pfychology. He might hj^ye 
added, that the doSrine not only implies this fuppofi- 
tion, but that the authors exprefs. it : as Valckenaer, 
p. 34, primigmia Jignificaiiones a sapientibus istis 

JliNGUuE CONPITORIBUS verbh impreffk lahmtibuy 

iftmts, dikri capiruntj &c. fo that Horace^ if he had. 
^t known this> when he faid, '^ that nfiany bokl 
"vrarriorsUveij before Agamemnon,'' might have abided, 
^ ^ndwife philofophers too, who held councils to pro- 
vide 
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of independance upon external things^ 
fimilar to what fome moralifts have fi^ught 
to acquire in afting. And who is there^ 
fo immerfed in matter as to feel no defire of 
ipiritualizing the grols body of his experi- 

vide ways and means for the regular conftru£tion of 
language !" A fafk^ doubtlefs, far more extraordinary. 
It is alfo, as Mr. H. further remarks, very little 
probable that nouns were at firft derived from verbs, 
as, for inftance, that ^Xiyw fliould have pre9eded fXof, 
or vltfv^tf, wlifvi ; abfent objeAs muft have a name 
(hence nouns would be firft formed), whereas aftions 
could be imitated by gefture. It is not however to 
be denied, that other nouns were afterwards formed 
from verbs, Mr. H. feems to be raiftaken, in fup- 
pofing that monofyllables and diflyllables precede po- 
lyfyllables j for, i. In the fpecjmens of barbarous lan- 
guages, of which we have lately received fo many, 
you will hardly find a monofyllable and few fhort 
words ; and, 2. Many imitative words muft be long, 
becaufe th^ founds themfelves are long ; they would, 
be gradually Ihortened by u(b. 

mental 
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mental knowledge, by infufing into it a 
diviner (park from Ontology ? Whatever 
te his purfliit, the ambition of that fcholar 
muft be very low in its aims, who fhould 
not afpire to catch one glimpfe of the pure 
eflences of things, as they are prefented by 
the mirror of metaphyfics. But if it fhould 
appear, that the ontologifts have miftaken 
the humble pojleriori for the high priori 
road ; that they are juft as dependant upon 
{ti\(Q, and matter, as the mereft experimen- 
ter ; that they have laboured to no better pur- 
pofe than to cloak the fimpleft indications 
of fenfe in a fantaftic garb; and that even 
the claim of their fubtleties to {erve as a 
whetftone of a finer grain to the mind is 
groundlefs, fince the habit of difcrimina- 
tion, as well as that of fixed attention, is 
to be perfedly acquired by ftudie?, that are 
alfb capable of ufeful application; if for 
iuch reafons as thefe we may calmly be* 

hoia 



MAtHEMATlCAL EVIDENCE, t^ 

hold Ontology (inking into that grave, in 
which Alchemy lies buried, ftill there 
will remain an abftraft. fciehce, which has 
flood the competition of the phyfical fci^ 
ences, and indeed has grown with their 
growth. In mathematical reafbning, the 
mind grafps the conclufions with full aflur- 
ance of their reality ; we are fatisfied, that 
our advances in this fcience are adlual ac- 
quifitions, and we find them as we go on 
continually capable of application. 

It may therefore be interefting to en- 
quire into thofe circumftances which con- 
ilitute the irrefiftable force of mathemati- 
cal evidence. We fhall at the lame time, 
if we are fliccefsful in this enquiry, dif^ 
cover upon what depends the difference in 
the cogency of proof between demonftra* 
tive evidence, and liich evidence as lels 
powerfully commands our afTent; Withr 
out this, I do not fee how we can ever 

take 
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take a clear (urvey of evidence in geiiefaf| 
or enjoy the fktisfadlion of accounting to 
burfelves fully for our own conviftion or 
•belief. 

It feems to me, in the prefcnt ftate of 
our knowledge, fb eafy to point out the 
nature of this and the other forts of evi- 
dence, that I wonder how it can be mif- 
taken. Yet frequently as the topic is ex- 
patiated upon, I know no book in which 
the true principles have been fully explain- 
ed and appUed ; and in general, I have rea- 
fon to believe that very erroneous ideas pre- 
vail upon a fubjeft, of unqueflidnable im- 
portance to the theory of the human un- 
derflaiiding. I might recite the opinions df 
a cbnfiderable number of writers, and offer 
argUftients againfl them. But if I fiicceed 
in eftablifhing my own^ I (hall at the fame 
time ftifikiently refute what I imagine to bfc 
the miflakes of others ; and the reader wiH 

at 
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at once perceive how far each is wide of 
the truth, for all are not equally wide. 

On examining a train of mathematical 
reafbning, we (hall find, that at every ftep 
wfe proceed upon the evidence df the fenfes ; 
or, to exprefs myfelf in different terms, I 
hope to be able to fhew that the mathema- 
tical fciences are faiences of experiment and 
obfervMim^ founded folely upon the indu&ion 
of particular fa^s^ us ntuch fo xis mechanics ^ 
ujironomy^ optics or themijiry. In the kind 
of evidence there is no difference ; for it 
originates from perception in ail thefe cafes 
alike, but mathematical experiments are 
more fimple and more perfe<SHy within the 
graip of our fenfes, and our perceptions of 
mathematical objefts are clearer. So great 
indeed is the funplicity of mathematical 
experiments, that at whatever moment we 
^e called upon to reafon from them, we 
have the refult of many of them diftinaiy 

ia 
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in our memory ; the obfervations cafiialfy 
made in the courle of life, leave a fuifi-* 
cient conviAioii of their truth upon the 
mind ; and we are beforehand fo fully ^- 
tisfied as feldom to take the tiouble of re- 
peating them. The apparatus is fimple : no 
motion or change admonifhes us, that we are 
engaged in an experimental enquiry ; and 
this is, I fuppofe, the reafon why we are 
{o Httle aware of the nature of the intel- 
ledtual procefs we are gouig through. 
Sometimes, however, notwithftanding we 
are fo well prepared, we do repeat fome of 
thefe experiments ; and there have proba- 
bly been few teachers of geometry, who 
have not, at the beginning of their lec- 
tures, defired their pupils to repeat certain 
fundamental experiments, till they fhould 
have fatisfied themfelves as to the refiilt. 

No fooner do we look into an elemen* 
tary treatife for the proofs of this opinion, 

than. 
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than we meet 'with them at every ftep ii 
^very demonftration ; and I fhall, I hope, 
be allowed to have eftablifhed it firmly, if 
I Ihew that Euclid fets out from experi- 
ments, and proceeds onwards by their aid> 
^appealing conftantly to what we have al- 
ready learned from the exercife of out 
fenfes, or may immediately learn. Thfe 
J&me thing muft needs be equally true of 
every other elementary author. After hav- 
ing exemplified the nature of demonftra- 
tive reafoning, I fhall leave the reader to 
extend this mode of confidering it to othet 
cafes, in a AiU perfuaifion that he will find 
the fame procefs repeated, in every de- 
monftration upon which he may choofe 
to make the trial. In order therefore t6 
avoid needlefs repetition, I fhall piafs on, 
and, ficonSy^ ^pply ^^ principle to the fb- 
Itition of ceitain difBculties in the elements 
of geometry, about which a great deal ha's 
C been 
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been written. It will appear, that neither 
the dodrine of parallel lines, nor the fifth 
definition of the fifth book, on which 
Euclid founds his reafbning concerning pro- 
portion, have any thing obfcure or doubt- 
ful, when properly confidered, L^Jify^ to 
take off that glofs of novelty, which lb 
much fcandalizes mankind, when truth 
appears before their eyes for the firfl: time^ 
I fliall (hew that Mr. Locke has diftindly 
announced the fame opinion. The reader, 
may therefore, if he choofes, cpnfider what 
follows as a commentary, upon a paflagc of 
Mr. Locke, which was totally loft upon 
me, and, as it appears, upon others. A good 
commentary would prevent or relieve much 
perplexity. 

I am firft to review the outfet of Eu*- 
clid's reafoning, in order to (hew that he 
begins from experiments, and proceeds by 
experiments. Thefe experiments may, 

indeed^ 
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indeed, be called mental experiments, fiiice 
the appeal is made to recoUeftion, and they 
are commonly repeated in thought. But 
they are not at "all more independant of 
experience than my acquired knowledge 
of the reflilt of an experiment with a 
balance of which one arm fhould be ten 
inches, and the other one inch long, and 
each arm fhouid be loaded in an inverfe 
proportion to its length : or, to take ano- 
ther example, liippofe a train of reafbning 
were to fet out on the fiippofition of iron 
yielding hydrogene air, while it is diflblv- 
ing in vitriolic acid of a certain ftrength, 
I fhouid moft affuredly not think it necef- 
lary to repeat the experiment. Now juft 
as familiar as^t fiich^reflilt is to a pcrfbn at 
all converfant in chemiftry, juft fo familiar 
to every perfon, at leaft every one arrived 
at the years of difcretion, and having the 
nfe of his hands and eyes, are many of the 
experiments of geometry, 

C % The 
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The fourth propofition of the firft book 
is the firft theorem occurring in the ele- 
ments of Euclid ; this propofition, and the 
axiom as it is called, upon which the de- 
monftration is founded, viz. the loth in 
Simfon's edition, may be regarded gs the 
comer-ftone of geometrical realbning. The 
propofition is this : 

If two triangles baue two Jides of the one 

equal to two Jides of the other each to each ; 

and have Ukewife the angles contained by thofe 

Jides equal to one another ^ they Jhall have 

their kafesy or third fides, equals and the two 

triangles Jhall be equal ; and their other angles 

Jhall be equals each to eachj viz. thofe to 

which the equal fdes are oppofite. 

A D 




It 
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It will be ' granted, that the ideas of a 
triangle, of equal or unequal expanfions 
between lines meeting at a point, and df 
the equal or unequal Idngth of diiFererit 
ftraight lines^ are all acquired by the cx- 
ercife of the fenleSi It isj indeed, evi- 
dent, that we cannot in any other way ac- 
quire them> t 

Now the fide Ab being made dquai to 
BE, and AG to DF, and the angles bac 
<ahd EDF being equal, let us obferve the 
experimental procefs of the demonftratiori. 

If you have a model of each triangle cut 
out in pafteboard, or any other material, 
you are to place the foint a iipon b, which 
is to commence an experiment ; if the tri- 
angles be only traced upon a fofface, you 
are to imagine a placed upbii d, which is 
,to imagine the commencement of an ex- 
periment.- Then you are to lay ab alon^ 
Djs ; now b will fall upon e. " Why ?'• 
C 3 becaufe 
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becaufe from experiments or obffervatiofie 
already made, you know that if yo\x have 
two ftraight ftripa of wood, for inftance,^ 
and put the end of one exactly over the 
end of the other, and turn the upper, ftrip 
in the diredion of the lower, the other 
end will neither over^reach nor fall fiiort 
of the other ctid of the lower, but lie exr* 
zdily over it t and this is what we meatt 
by equality of length, a term iblely derived 
from ftich experiments of menfuratio!% 
made in early life* 

To fliew by experiment^ lifcewife, which 
alone can ihew it, what an angle is, and; 
jnoreover that, if the line AC ftretches as^ 
much from As as t>R does from df^ ac 
jtnuft lie along df, whenever Ab fies along 
DS, a carpenter^s ruler maybe opened and 
ihut to various angles, and one carpenterV 
ruler m^y be placed overaaxother* 

This 
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This experiment having been perfonned 
till the refiilt is allowed and underftood, it 
will be feen that the point c muft fall upon 
p, from the equality of the lines ac and 

DF. 

Then bc muft fall upon bf; "and 
why ?'*4f-^make the experiment ; you can- 
not place two ftraight fticks, or trace two 
ftraight lines, fo ig^ encompafs a Ipace, 
try as long as you pleafe and ^tisfy your-! 
felf : if you were to try to inclofe a piece 
of land by two ftraight hedges, you would 
find all your attempts vain ; there would 
be one or two open end^, place the hedges 
how you will ; and then your field would 
not be enclofed, but oj^^n. Therefore Bp 
muft needs confent to fall along EiF ; other- 
wife B being upon e, and c upon f, as I 
have already fhewn you, bc muft go on 
Qjie fide EF like one of the dotted lines; 
but then pq ^nd ef, two ftraight l^qes, 
Q 4 woul4 
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would enclofe a Ipacc, which the whol* 
courfe of your experiments h^ fhewa you^ ^ 
they cannot poffibly do. * > ^ > , 

Then the triangles muft exadly fall i%on \ 

one another, &c. .-* 

. i have been purpofely prolix in this de- 
monftration, to Ihew how it begins in ex- 
periment, goes on by experiment, and 
ends in an experimental conclyfion. There 
may be another ufe in infiftingfo ^irticti-. 
larly upon the nature of the reafoning pro- 
Cefs here : among thofe who teach mathe-* 
matics, without underftanding their ^piac-< 
tical application, and alfo without enter- 
taining a juft idea of the nature of demoa- 
ftration, there prevails a fort of pedan- 
try produdkiye of infinite difguft to the 
learner. If by detached figures I could 
fliew the truth of any propofition in an in- 
ftant, I am forbidden, becaufe this is an 
Ufimathematical mode qf proqeeding ; that 

is. 
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i$, mstthefnatical reafbiiiiig is fuppofed to. 
be fometbing independent of experience, 
and tl^e fcience to be more refined than the. 
Ofperimental fciences. Hence, if a Greel^ 
writer happens to have written a demon-; 
ftration a piile long, which demonftratio^, 
can be nothing but a concatenation of the. 
reiults of obf^rvation and experiment, X 
muft take this tedious round, rather than: 
be allowed to arrive at the point defired by 
only traverfing half a dozen yards, provided 
this Ihorter road leads through the unhal-: 
lowed region of the fenfes* 

The fifth propofition is laid to have {lea- 
ped many ftucfents of geometry in their 
career ; this is owing partly to the length- 
of tke demonftration, and partly to the 
complication of the diagram. The de- 
monftration is, however, nothing but the 
refidt of the experiments in that of the: 
fourth, combined with the refult of tw^ 
other 
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otficr very fimple experiments ; of whiclt 
the one, that if you take equal parts from 
equal lines, the remainders fliall be equal, 
will be eafily granted from diftin£t recol* 
le£tion. The other, that if from equal 
angles you take equal parts, the remaining 
angels will be equal, fhould be fhewn by 
two pair of ccnnpafles, or two carpenter's 
roles opened equally, and then brought 
nearer together in both an equal and un- 
equal degree. The reafbn why it becomes 
necefl&ry to take pains to make beginners 
comprehend the nature of an angle, is be- 
caule in life we do not pay attention to the 
difierent expanfions of lines meeting at a 
point. On the contrary, there is not a 
child but what is accuftomcd to mealure 
iimple lengths. 

I woul4 rather choofe to aj^eal to thefe 
two experiments, than to the third axiom 
placed before Euclid's elements, vi^. that 
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if equals be tc^kenfrom equals ^ the remainders 
will he equal. Mr. Locke has (hewn the 
infignificance of thefe axioms in the feventh 
chapter of his fourth book. In faft, they 
are only founded upon the indudtion *of 
particular experiments and obfervations ; 
and until that indudion be compleat, we ca|i 
jaever be convinced of their truth* They 
do not prove any thing themfelves, but 
i^e^uire to be proved ; and if a Newtoji 
..were to devote his powers to the ftudy oS. 
axioms for an hundred years, he would .not 
be able to draw from them one 'fingle con- 
dufion worth notice. 

In this manner does every demonftra^ 
tion proceed upon the relults of experi- 
ments, as the reader will find, in as man^r 
.inftances as he fhall take the pains to exa- 
mine. And fince. the appeal in demoi:iftra- 
;tiv,e reafoning is always made to wliat is 
.now iexhibited .to the fenfes, or to. whit 
^e have before learned by the exercife.of 
4he fenfes, too muGh.pain^ cannet>e jtaken, 
#t the commencemeiit of the ftUJ^y of g^q- 
I I metry. 
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tnetry, to fatisfy the mind of the learner hf 
appealing to his fenfes. The more diftindfc 
and deep the impreffions of fenie are at the 
beginnings the greater will the power of 
ahjlradltm afterwards be, when the progrefs 
of his ftudies fhall have carried him into 
the higher mathematics. AbJiraEiion is not, 
in fift, a diftindt power ^ 4s the metaphy- 
ficlans, who feem to imagine that they in- 
creafe the importance of their fcience, as 
they multiply diftinftions, teach. We ab^ 
flradty when we narrow the iphere of feii- 
iktions and dwell upon iiiipreffionsj or when 
we recoUeft the ideas thus acquired. So 
far 19 this talent from forming a diftirtfiion 
between man and beaft, that the animals 
which do not take cognizance of more thah 
two or three objeds in this fublunary world 
may, I think, be fairly reckoned the moft 
abftrafted of all living creatures* — It is, at 
leaft, evident that of any objedl, I IhalT 
recolleft the whole or any part the bet- 
ter, as the, original impreffion was morfc 
lively* If I am to imagine, or form an 

image^ 
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hnagCy by putting things together in my 
mind, in an arrangement different from that 
in which I have beheld them, and thus 
create a whole which I have not feen, out 
of parts which I have feen ; the diftinft- 
nefs of the original conceptions will be 
equally fubfervient to this procefe. By ap^ 
pealing in this manner to his fenfes, and 
making, him feel the firmnefs of the ground 
on which he treads, one might probably 
inftru<9: a boy, at an early age, in the ele- 
ments of geometry, fo as rarely to give 
him difguft, and frequently great fatisfac- 
tf on« He would, by imperceptible degrees 
acquire the power of abfira&ioh^ or learn 
to reconfider each feparate perception, as 
well as to combine them anew. 

Suppofing it unneceffary to multiply in- 
ftances of the experimental reafbning of 
geometry, fince the inftance already quoted 
fairly reprefents all the reft, I fhall fibortly 

con- 
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confider the definitions of the firft book of 
Euclid, except the merely nominal definiti- 
ons, fuch as thofe of a rhomb, trapezium^ 
Sec. 

There is, it feems, Ibme uncertainty as 
to the author of the definitions. I (hall 
(ake them, as they occur in Dr. Simlbn*s 
tranflation, occafionally, however, referring 
to Dr. Gregory's edition of the Greek 
text *• 

DEFINITION I. 

ji point is that which hath no parts, or- 
which hath no magnitude. 

XififJUBiov eg]t, ov fisfoq adsv. 

Here the beginner immediately finds 
himfelf tranfported into the land of won- 

• EYKAEIAOT TA TflZOMENA. Oxon. 1703. 

Ex Reccnfione DavidU Gregorii, M. D. 

ders ; 
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ders ; and fuppofing it ncceffary to his j)W>- 
grefs to conceive a thing that has no parts, 
he is apt to furmife that mathematics is a 
ftudy for which nature never defigned him; 
and as he proceeds, he looks back from time 
to time with an eye of regret upon the 
iirft definition, earneftly wilhing he had 
but force of mind enough to comprdiciad 
k. Dr- Simibn's demonftration will not 
afford him any affiftance in his difficulty ; 
and he will ftill be unable to coYkceivte what 
that can be, which has no parts or mag- 
nitude ; if a variety of phrafes be, as ufiaal, 
repeated to him ; he may reply, it is ia 
vain to utter new founds; what I want 
is feufible evidence of the thing ; aiid if 
he (hould but have the good fortune to at- 
tend to the evidence of his fenfes, and to 
underftand the nature of language, the 
difficulty will inftantly vanifli : for a point 
is firil the end of any thing (harp ; omnc 

quod 
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quad pungit : then, by au cafy derivatioii, 
any mark made by that fharp thing ; and 
this is the meaning of point in geomfetry. 
Perhaps the difficulty had never occurred, 
if inftead Of pointy the Word dot^ or even 
marky (nrtfiuovj had been always ufed in its 
place, and there had been no attempt at 
definition. For a point is only to mark 
the place whence a line is to begin, or 
where it is to end : ypotfjifjuri^ Si •arepaja a-TjfjLhac. 
Def, III, Thus in a circle if niarks the 
fpot within the figure, from which aU 
ftraight lines drawn to the circumference, 
are equal. Now one would make liich a 
mark as fmall as poflible, provided it be 
ftill diftinft, that the length of lines and 
their meetings and interfedions may appear 
plainly, and from this efFeft of convenience 
has arifen the phrafe that is fiippofed to de- 
Icribe its efTence ; that it is without parts. 
This idea has nothing to do with the rea* 
' foning; 
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felling; all that is neceffary is, that the 
aot or mark fhould take up no fenfible part 
o£the line, in order that the diagram may 
be diftind. Points then are only fubfer- 
vient to the convenience of confhuftion. 

The next definition, after this explana- 
tion of the firft, will prefent no difficulty. 

DEFINITION II. 

ji line is length without breadth. 

Draw your lines as narrow as you con- 
veniently can, your diagrams will be the 
clearer; but you cannot, and you need 
not, conceive length without breadth. 



DEFINITION III. 

ies 

The extremi^ of a line are points. 

D D E F I- 
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DEFINITION IV. 

A Jiraight line is that which lies evenly be- 
tween its extreme points^ 

crfjfJtBiotg kbP^ui. 

The impoffibility) of defining a word ex- 
preffive of a fimple perception is well 
known. The definition of a complex term 
confifts merely in the enumeration of the 
fimple ideas, for which it ftands. The 
only way of rendering the meaning of a 
fimple term intelligible, is to exhibit the 
object of which it is the fign ; or, if you 
pleafe, fome fenfible reprefentation of that 
objed. A ftraight line therefore muft be 
fliewn ; and by drawing a crooked one at 
the fame time, it will be perfedly under- 
ftood, if any one require an explanation. 
All definitions muft have fome term, equal- 
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\y requiring a definition with that defined, 
as g^^o-if, evenly J upon an equality. 
. The definitions of a fiirface, and a plane 
iurface, nauft in like manner be made in- 
telligible by an appeal to the fenfes. By 
putting a ftraight rule along different fiir- 
faces, it will appear whether they are plane 
or otherwife. 

DEFINITION X* 

ti^hen a ftraight line ftanding on another 

ftraight line makes the adjacent angles equal 

to one another y each of the angles is called a 

right angle ^ and the line which ftands on the 

other is called a perpendicular tt) it. 

. Here we have an appeal made to the 
fenfes, which alone can inform us what is 
the expanfion between lines meeting at a 
point, or what is their inclination or bend- 
ing towards each other. The eye can 
D % pretty 
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pretty well determine, whether th^ meet- 
ing lines are more inclined to each other 
on one fide than the other, i. e. the 
equality or inequality of the adjacent angles. 
This meafore of the eye would not be luf- 
ficiently exaft to fatisfy us that the angles 
are equal ; we mufk obtain a meafiire by 
real or imagined fuper-pofition, as we do 
in one particular cafe, by applying the refult 
of the demonftration of the eighth^ to the 
eleventh propofition of Book i. But the 
term right probably preceded the appli- 
-cation of any fuch exa^J: meafiire ; and I 
ihould conjefture, that it might be de- 
duced from the meeting of lines or of 
bodies, that feemed to ftand perfe£Uy ere<St 
and not to bend towards each other ; in the 
cafe of lines, ftraight and right are perfeftly 
fynonymous ; and an angle formed by the 
meeting of ftraight lines, ftanding right or 
Upright, with refpedl to each other, would 

be 
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be called a right angle : linea reiia^ angulus 
rc£lus. The application of the t«rm rights 
would not, I ilippofe, be fb obvious to cer- 
tain angles formed by curved lines; yet 
it would be eafily made, when men came 
to confider fuch angles, with a view to 
take their relative dimenfions accurately. 

DEFINITION XV and XVI. 

A circle is a plane figure contained by tmc 

line^ which is called the circumference^ and is 

fuch^ that allfiraight lines drawn from a cer^ 

tain pointy within the figure to the circum^ 

firence^ xire equal to one another. 

And this point is called the centre of the 
circle. 

In thcfe. definitions, there is doubtlefs 

nothing embarrafSng. Yet for the {ake of 

perlbns unaccuftomed on the one hand to 

D 3 verbal 
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verbal analyfis, which forms a moft im- 
portant part of genuine logic ^ or the theory 
of reafoning^ it may not be improper to add 
the following remarks. An hoop, or any 
round objedl, efpecially if hollow within, 
might lupply the notion of a circle ; but 
jnoft probably a wheel with its (pokes, and 
the central block of wood into which the 
interior extremities of the (pokes are fixed, 
furniflied the idea of the figure of the 
radii and centre ; radius, we know, figni- 
fies a (poke : a fignificatiori previous, no 
doubt, to that of lines drawn from the 
centre to the circumference of a circle. 
All accurate ideas, founded upon meafijrC'- 
ment or careful comparifon, muft nccefla-. 
rily be pofterior to approximations, fiig^ 
gefted by a cafual or a diftant furvey of ob- 
jeds ; and a good deal of perplexity, when 
perfons firft engage in the ftudy of mathe- 
matics, arifes from the refiilt of vague obt- 

fervations, 
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Nervations, mixing itfelf with the refiilt of 
the exaft e;xperiment3 employed in the rea- 
jfoning of mathematics. . 

. Centre is fimply a pointy a dot^ a mark^ 
ihewmg the common origin of the radii. 
This is the fecondary fignification of the 
iubftantive zsvjpov^ derived from the verb 
Ksvjeca pungOy Jiimulo^ provided the etyiiio- 
logifts of Holland have not reverfed the 
natural order of derivation, and I fhall 
hereafter endeavour to render it probable, 
from fome very firople confiderations,. and 
even from data which they themfelves af- 
ford, that they have. Their refearches, 
however, even fo, retain a great value, lu 
thefe cafes, the beft fervice a perfbn cau 
render to letters, next to writing the truth, 
is to write exa£tly the reverfe. — At all 
events, the firft fignification of Kevlpov, is 
a. gQodj or any thing ending in a fharp 
ppint ; and hence the mark left by prefling 
D 4 this 
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this point againft aiiy yielding furface. If 
a man were to begin to ftudy geometry, 
independently of all ideas of vifion, he muft 
have the points whence lines are to be 
drawn, the centre of a circle, &c. marked 
by Ibmc (harp projefting point or a finall 
hollow. 

In Lennep's Etymologicum, we have 
the following account of the origin of xif^Ko^ 
and TcvTcXo^. 

KifKo^y circus (item circulus^ et annulus) 
ortum eft a x*p, quod vicinum verbo nupti^ 
Communis autem origo eft i66«, x<w, cujtis 
propria notio pofita eft in motUy qui fit wi- 
pellendo allidendove. Et K^fca quidem vici- 
num videtur verbo yvfcd^ cujus origo yv^o^ 
Eadem autem ratione, ut a yx)^ ortum 
yZ^o^j fignificat motum rei in fe redeuntis, 
fie noftrum Ttt^nog circum fignificare vide- 
tur. — Again, icoTckogy cyclus, circus 

rej)eten*' 
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TCpetetxdtisn eft a mKiu^ ve^l formi quadam 
viciiia, id autcm eft vo/vo. 

The. foJiuhUs prefixed to Euclid's Ele- 
ment$^ prefent themfelves in a form of 
which^ perhaps, Mr. Ludlam felt the awfc- 
wardaefe, when he obferved, ** that the 
" poftdiates are not to be lb underftood, a3 
.^' if Euclid required a pradtical dexterity 
"*' in managing a ruler and pencil. They 
*' are here let down, that his reader may 
^' admit the pojjibility of what he may here- 
*^ after require to be done. To Ihew that 
^* what he thus requires contains no ab- 
^^ lurdity, no repugnant ideas, Euclid in 
^* the courfe of a dcmonftration, requires 
^ you to produce a terminated ftraight line. 
^^ Was this as impoffible in idea, as it is to 
** take a greater number out of a lels, the 
^* whole demonftration muft fail ; for the 
^' fteps of a demonftration, like the links 
** of a chain, hang by one another ; Eu- 

** did, 
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** clid, therefore, in this place, enumerates 
** all the operations required in his future 
** demonftrations and problems ; requiring 
** their poflibility to be here acknowledged, 
** and thus precludes all future objeftions 
*^ on this head." (Rudiments^ Ed. ^d.p. 137.) 
Thefe poflulates were, indeed, probably 
introduced by cavils, or the dread of ca- 
vils : but if that which is demanded had 
been denied, the author would have been 
fo thoroughly convinced by his fenfes, that 
he could produce a flraight line to any re- 
quisite diflance, pr defcribe a circle with 
any radius, that he would have gone on 
with perfe(Sl aflurance in his reaibning. 
Should any one object to a demonflration, 
** but how am I liire that thefe things arc 
" true, of lines reaching from the earth to. 
" the moon, or of a circle that fhould be 
^* defcribed from the fun as a centre, and 
<< at the diflance of Sirius?'* ^ It is impof- 

fible 
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fible to coavince fuch an objeftor, by dired 
feufible teftimony, or rather it is impoflible 
to make him own a conviftion, which we 
are fure he muft feel. It is then idle to 
clog an elementary book with forms or 
^matter intended to obviate fuch objeftions^ 
All that Ihould be inferted, is juft enough 
to fatisfyaperfon, that will, bondfde^ make 
ufe of his faculties. 

Mofl: of the axioms were probably in* 
troduced, in confequence of that pcrverfion 
of the human underftanding, which the 
ftudy of generals oceafioned. *' The rules 
<* eftabliflied in the fchools, fays Mr. 
** Locke, that all reafonings are ex prc^e- 
** cognitis et prceconcejjisy feem to lay the 
** foundation of all other knowledge in 
*< thefe maxims, and to iiippofe them to be 
^^ pf'i^cogmta, whereby, I think, are meant 
*' thefe two things, firft, that thefe axioms 
>* are thofe truths that are firft known to 

**the 
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** the mind ; and fecondly, that upon them 
** the other parts of our knowledge de- 
** pend." (B. iv. c. 7. §. 8,) He goes on 
to ihew, I. That thefe axioms are not the 
truths firft known ; and, z. That the other 
parts of our knowledge do not depend upon 
them ; and then challenges any fcholaftic 
man, to lay before him the whole frame 
and fyftem of any fcience fb built upon 
axioms, that they cannot be fliewn to ftand 
as firmly without any confideration of them. 
Thefe axioms then ought to be expungql 
from books of geometry; i. as unnecef- 
fary ; and, 2. as tending to give the begin- 
ner wrong notions of the foundation of 
knowledge, and the means by which wc 
render ourfelves certain in any cafe of 
doubt. Cdnfidering what commentaries 
we have lately liad from no defpicable 
hands upon the verites premier€s of Pere 
Buffier, it is not yet fuperfluous to apprize 

the 
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the ftudent where human knowledge be- 
gins, and how certamty is acquired* 

In the 35th definition, and the i2tb 
axiomj as it is improperly called, we have 
cxpreffed the reftilt of our common obfer- 
vation of parallel lines. This part of Eu- 
clid has been the occafion of infinite but 
needlefi perplexity to editors and commen- 
tators. Had they been aware of the na- 
ture of geometrical reafoning, they would 
have entertained lels anxiety on account of 
the foundation upon which the dodrine of 
parallel lines is to be built; for it is re-* 
markable, that though all, as far as I know, 
from Savile to Ludlam, objeft to Euclid, 
and each propofes an aflumption at fetting 
out different from that of his predecef- 
fors, yet all are perfe<!Hy fatisfied with the 
conclufions ; and there never probably wa^ 
a perfbn, who after paying proper atten- 
tion, doubted o£ the truth of the zyth^ 

28th, 
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28th, 29th, or 30th propofition of the firfl 
book of Euclid, or of the moft remote 
confequence deduced from them* The 
fa<3: is, the fenfes give decifive evidence of 
thefe properties. All the difference in the 
projefts for correfting Euclid's method 
confifts in this, that one writer propofes to 
fet out from one refolt, another from ano- 
ther ; all of them true, and todre or lefs 
obvious. Dr. Auftin propofea to let out 
from the equality of the alternate angles ; 
a faft more remote from inmiediate inlpec- 
tion, than any of the others ; but even to 
this method there can be no objeflion, 
provided the pupil be fliewn, that this 
equality does aftually exift. Other writers 
begin with properties lefe remote from vul- 
gar obfervation. Dr. Simfon propofes 
thefe axioms J " a ftraight line cannot firft 
go nearer to another ftraight line and then 
go further from it, before it cuts it, nor 

recede. 
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recede, and then approach, nor keep the 
fame diftance lOr a part of its courfe, and 
then recede or approach ;^' that is, in Shorter 
and clearer terms," that a ftraight is not a 
crooked or a bent hne ; as for inftance, ia 



the lines above, that a ftraight line can 
never take the direction of abc, or def, 
or gik: he afterwards goes through five 
tirefome demonftrations, as if the elements 
of Euclid were not already tedious enough. 

Mr, Ludlam, as we fliall prefently fee, 
propofes a (horter, and therefore a better 
way, to demonftrate the 29th propofition. 

A very fimple refledlion will make it 
appear, why fo many different fa£ls have 
been fuggefted '0Se the foundation of pro- 
pofitions concerning parallel lines. We do 

not 
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not uiually in the courfe of life; treafur* 
Tip any cxa6l refolt upon this fubjeft ; no^ 
can we latisfy ourfelves here, by bringing 
one figure and laying it upon another, cw? 
meafiiring it in any very fimple way, as in 
the experiments upon which the reafoning 
has been hitherto founded ; fb that we can 
have no fundamental fads quite familiar, 
nor altogether fb fimple, as thofe upon 
which we have hitherto proceeded; but 
the want of ftimiliarity, the fruit of paft 
obfcrvation, may be eafily made up by pre-* 
jfent attention ; of a truth of which the 
fenfes are perfedlly equal to take cogni- 
zance, we Ihall, after due attention, feel 
the lame conviction, whether we happen 
to find it out ourfelves or have it pointed 
out to us. And the reafoning concerning 
parallel lines, though neither beginning in 
ideas fo fimple or fo familiar, will never-* 
I thelcft 
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thelefi prove equally conclufive with the 

reafoning that has gone before^ 

On an hundred different occafions, in 

our playful and in our ferious moods, we 

have obferved the coincidence of ftraight 

lines, and meafiired lengths ; our obferva- 

tion of ruts traced by wheel carriages, as 

alfo of frame- work in Which bars laid along- 

fide of each other, gives us a difiih£l idea 

of flraight lines that perpetually preferve 

the lame diftance : and we fhall find alio 

upon calling to mind our paft obfervations, 

and holding therri fteadily in view, that 

if lines do not preferve the lame diftance, 

they muft, if produced far enough, at laft 

meet on one fide or other of a ftraight line, 

which crofTes them, let them converge 

ever fo fjowly *• 

The 

♦ Parallel firaight lines are futh as are in the fame 
plane y and which being produced ever fo far both ways da 

E not 



50 O0SERVATIONS <j!l 

The truth of the refult, expr€;fle<I irt 
Euclid's 1 2th axiom^ as it is fb improperly 

calkd, 

fist meet. Thus tlie 35th definition ftands m Simfon's 
Euclid. It has been objeSed to, *♦ as a vulgar andt* 
** inaccurate conception, contaimng no gi^n finite 
'< quantity, and furmf}^ng no meaitire ot iUndardir 
*^ frcttH which an equation might be osKle ; and that; 
" nothing could be expefted from fuch a definition ia 
** a fcience, all whofe axioms exprefs only equati- 
*^ ons." (Auftin's Examination of Euclid, p. 13.) 
This definition may, in one fenffe, be regarded as a 
terhal definition, an explanation of thq wordparaOifl^ 
which word need not be ufed in the elements of gcp-* 
metry, }uft as for triaogle we, might always ufe the- 
phr^e, a plane figure contained by three Jiraight lines,^ 
Thus in the enunciation of propofition the 29th, we 
might fay, if a Jiraight liney faUing upon two other 
Jlralghh Unes^ maikesJhe alkrnate an^ia eijual to otu ano^ 
iher ; the/e two Jlraighf lines, being produced ever (<> 
hr both ways, (haQ never meet^ inftead of, Jball be 
parallel. 

The I oth axiom in Simfon, proves Dr. A's concludthg 
lemark lu^to 6ie jaft. Mof eover^ it appears, to axe. that 

the 
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c^ed, m^y be clearly (hewn by the fbl- 
lomng experiment) and he may have uw 

the Idei erf lines that rteVernleet^ is one of the cleareft 
and moft fatisfa£tory the fenfes bring to the mind ; 
and it is, befides^ abundantly fimple^ But, m order 
to remove all uncertainty^ if the cafual obfervations 
from which the term faralleliftfi is derived, fhould 
have left any, fix two pencils at a convenient diftance 
in a piece of m)ed ; let one end of this piece of wood 
be terminated in a pl^ne, large enoi^h to keep tma 
to the face of a ruler. By this fimple apparatus, ^ 
child at a very early age, might be convinced, that 
lines traced by thefe pencils, would never meet, fince 
they mtift always have the fame diftance between 
them, as long as the pencils continue to be moved 
along the face of the ruler. And in this manner we 
fliall have an experimental proof of the above 27th 
propofition, againft which the cavil of Proclus will 
not be able to raife a fcruple. — ^The difficulties, in 
ihort, that have been propofed on the fubje£l of pa- 
rallel lines, and the contrivances to obviate tbem^ 
f qually evince the ^erimenlal natyrc of nsuitbenia<^ 
tical reafoning. 

E % ferred 
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ferred it either from Ibme fuch experiment 
made or imagined ; or from knowing, that 
the angles of a plane triangle are equal to 
two right angles. The axiom is ; " if a 
" ftraight meets two ftraight lines, fo as to 
" make the two interior angles on the fame 
" fide of it taken together lefs than two 
" right angles, thefe ftraight lines being 
" continually produced, fhall at length 
** meet upon that fide on which are the 
*' angles which are lels than two right 
«* angles/' 



....•■"i: 



*•».,, 



Let a ftraight line fo fall upon two other 
ftraight lines, that the angles abc and 
CBD, are equal to one another, and alfa. 

the 
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rfie angles aef and fed, (which may be 
done either by experiment or by former 
propofitidns) then the lines cb and fe 
ftand upright with refpeft to AD, or the 
angles, being adjacieqiand equal, are right 
angles according to the definition. Now 
in a model conftrudled according to this di- 
agram, let CB, or EF, or both, be move- 
able, or have a joint at b and e, then by 
turning either of them inwards, or in the 
direftion of the dotted liries EC or b f, they 
will meet and form a triangle, if produced. 
So that if thefe angles, which by the con- 
ftrudion are equal to two right angles, be- 
come at all lefs, the Jiratght lines ^ continue 
ally produced^ Jhall at length meet upon that 
Jide^ on which are the angles which are lefs 
than two right angles ; which was to b^ 
Ihewn. 

The following experiments would fur- 

nilh ^ fatisfadory demonflration of the lead- 

E 3 . ing 
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ing properties of parallel lines ; let parallel 
lines be fhewn to be fuch as always to pre- 
ferve the fame diftance ; hence alltheftraight 
lines meeting them internally at equal angles 
ihall be equaL Thus let ab be a ftraight 




line; and let dc make with it the angle 
DCB. At the point f make the angle gfb 
equal to DCB, and the line to equal to 
J5C, and through G and n draw the line 
HI. Now the angles dcb and gfb bemg 
equal, and gf equal to pc, the lines ab 
and HI are parallel. Now let us fiippofe a 
model made according to this diagram, fo 
that the line hi might move along gf and 
DC, upon each of which certain finall equal 

diftapces 
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^diftanceg are marked ofF, as n^ o, p. It is 
cvidCTit, that if mi were brought doWn 
through thefe equal fiiiall tliftances fuccef- 
fively, it would be parallel^ for Tn is equal 
to Cftj and fo on ; and at laft it would co- 
incide with AB, and not cut it. Therefore, 
the internal angle dcb is equal to the ex- 
ternal, and oppofite kdi, (liippofing do 
to be prolonged to k) becaufe they would 
be the fame angle ; and the alternate angles 
GDC, DCB, would be equal, as being now 
the vertical angles dcb and tcL ; znA the 
interior angles, iDc coinciding with bcL 
and BCD with idk, would, by propofition 
the 13th, be equal to two right angles; 
and any line parallel to ab would be pa- 
rallel to HI, prop. 30th. On feparatiRg 
the ftraight ftrips again, it would apj)€ar, 
that if the alternate angles be equals the ' 
exterior €qual to the interior *nd oppofite, 
and both interior equal to two right angles, 
E 4 the 
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the lines would keep parallel, and if any 
of thefe circumftances change, the angles 
would not be parallel, for the lines form*- 
ing the equal angles, would becon^e ua» 
equaL 

i^ A I. 




A courfe of experiments on parallel linQ3 
may begin in a manner different ftill. Mr, 
Ludlam propofes to demonftrate the equ^i- 
lity of the alteirnate angles, for which alone 
the, 1 2th axiom is needed, by th^ following 
experiment, which he mifcalls an axioni. 
^wo Jiraight lines ^ meeting in a pointy aire 
not Bom parallel to a third line. For, fays 
he, if AGH be not equal to ghd (the al- 
ternate angle) one muft be greater; l?t 

API? 
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^GH be the greater. At the point g, make 
JGH equal to ghd, (by prop. 23, I.) thea 
jG is parallel to cd by 27. I. But by (upp^ 
AG is alfo parallel to cd, therefore a g and 
IG, meeting in a point at g, are both 
parallel to c d, 'which is impoffible by the 
axiom, (i. e. it will be found fb upon trial.) 
fiudim, p. I44f 

This is perfeftly fatisfaftory. In a word, 
^'hen we cpme to refledl upon our percep- 
tions, we djfcover a conftant equality of 
diftance, or the impoffibility of their meet- 
ing to be a charafter of parallel lines ; but 
this is jiot fiifficient, for we muft have a 
ipeafure of this equality ; and by continu- 
ing our attention a ftep further, we per^ 
f eive that this me^fure may be either the 
equality of lines making equal interior an- 
gles with one of the parallel lines, or what 
i^ a particular cafe of the fame refiilt, the 
equality of lines falling at right angles upon 

01C 
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the iiifide of parallel lines. I haVe ho othdr 
rea(bn for preferring cither of thefc mea- 
iures^ than that it feems to be the firft ac- 
curate refult we arrive at in confidering 
parallel lines. Any other clear inference 
from manual or mental experiments, will 
afford an equally firm bafe for the reafon- 
ing ; and any of the firft properties attri- 
buted by Euclid to parallel lines, may be 
employed for this purpofe. They are all 
about equally diftant from our previous 
knowledge, and all may with nearly equal 
cafe, be proved by experiment. In Eu- 
clid's Elements, the truth feems to me to 
be fo frequently obfcured by demonftra- 
tion, and fo much difguft is often excited 
by his tedious method of proceeding, that 
Were it not a violation of that loyalty which 
we owe to our matters, the Greeks, I wilh 
the fhorteft poffible method might be fol- 
lowed in teaching the rudiments of mathe- 
matics 
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matics by the help of rimple fatisfaftory 
experiments. And if there be any one who 
fliouM have learned geometry in this Way, 
let him be affured that he holds his profi- 
ciency by a firm tenure. In this fcicncc 
there is no tranfcendental road ; but I ima- 
gine a royal road might be ftruck out, 
though Euclid was of a different opinion. 
The Iboner too we quit *the geometrical 
for the algebraic method, the better. Not 
only has algebra all the general advantages 
afcribed to the ftudy of mathematics, by 
Bacon and Locke, but one peculiar to it- 
iclf. Not only ** if the wit be dull, does 
^ the analytic method Iharpen it ; if too 
*' wandering, fix it ; if too inherent in the 
** fenfe, abftrad it ;'* but it confers the 
power of invention arid combination be- 
yond any other ftudy ; in geometry indeed, 
compared with algebra, the mind may be 
(aid to be paffive. The power of readily 

calling 
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calling up poflibilities before the imagina- 
tion, of contrafting them with realities and 
with one another, and of deciding on their 
refpedive merits, appears to me the higheft 
ftate of perfeiSHon, at which our faculties 
can arrive. A perlbn, poffeffed of this ta- 
lent, is prepared equally to excel in thought 
and condu£t ; and the refburces of his mind 
will be iaexhauftible. Now an acute ob* 
fervation, and juft conception of things 
a£lual, joined to an habit of comparing and 
combining them, not unlike that cafting 
about of the thoughts which takes place in 
the folution of algebraic problems, is the 
only way, I believe, in which this inefti-^ 
mable talent can be acquired, 

Should it be objected, that if we appeal 
as direftly as poffible to the fenfes in teach- 
ing the elements of gepmetry, we fhall 
impair the power of abftraftion, I anfwer, 
that this method will confer the power 

Qf 
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©f abftra<9:ion in a fuperior degree. The 
fenfes will deliver more . diftinft ideas to 
the memory ; and the more firmly the 
memory holds ideas, the more eafily will 
the imagination and the judgment be en- 
abled to perform their fundtions. Natural 
fuperiority of intelle£l can arife only from 
an happier organization of the fenfes, or the 
fenforium *. Now by exercifmg the fenfes 

pro- 

* Hence the long agitated queftion concern- 
ing original determination, or innate difpofition, 
towards any particular purfuit, may be decided with 
perfeft precifion. That the fmalleft tendency towards 
mathematics, poetry, &c. exifts at the time of birth, 
is a chimaera too abfurd to beferioufly combated now. 
It is fuflScient to obferve an infant, or to be acquainted 
with the origin of ideas, to difmifs from the mind this 
fuggeftion of ignorance and indolence. Befides, why 
are not geniufes for arts or fciences born among fa- 
vages, .as frequently as in nations where thefe arts and 
iciences flourifh ? If thefe germs of particular talents pre- 

exift 
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properly during the firft period of life, W* 
may make up, by continued attention, for 
their deficiency of original acutenefs. An4 
"where nature has beftowed her nobl^ 
giita, fuperior powers of perception, rcten*- 
tion, and combination, wc fhall thus turn 
iktm to the beil: pofiible advantage. 

Should 

cxift in the mind, we might expeS to fee them cc- 
cafionally vegetate, and at length produce fruit, inde-* 
ycudeptly of the ftate of fociety ; but we fee evidently, 
that particular eminence is always engrafted upon gene* 
ral talents, often at a late period in life, and in IK> cafe 
Ae fpontaneous produce of the intelleft.— A peculiv 
organization, however, may be confidered in one fenfc 
as an original determiimtion towards a particular pur-- 
fuit. Thus a peculiar or^nization of the e^„ whidi 
perhaps experiment would ihew to be only a (|uickQf 
fenfe of heading, and fq to diiFer in degree^ not in 
kind, difpofes to inftrumental muHc: A good ear 
with an agroeftble voice to vocal mufic alfo. A wdl- 
•fganizied aiid very pliant hand may detennine to oc-^i 

cupations 
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Should thefe refleftiods be juft, and 
fliQuld it aJfo be admitted^ that in denaoa^ 
ftrative reafoning, we proceed* purely by 
<xpejriaxentai, ^s will, I hope, hardly now 
b^ doubted ; it would be advantageous, isk 
Qfder to bej^ow the habit of obferving with 
attention, to confirud a . geometrical ap«* 

cupations requiring manual dexterity. In powers of vou 
oferation a man, to the annoyance of his neighbours^ 
<^teii feels a vocation to become aB orator. — The rela- 
tive ftrydlurq of th^ OTg^n, by which we combine ideas, 
feems to be in every refpeS independant of thofe by 
which we receive them. Though the eye or ear be well 
or ill organized, it does not follow that the bran ihall 
Ik w«U or ill organized. And to tbe combining as 
well a$ the retaining faculty, it feems perfectly indif^ 
ferent, what fort. of ideas it has prefented to it ; whe- 
ther of founds, colours, mathematical, poetical, or 
any other. Eiccept therefore thofe purfuits, which 
are im^nediately conneSed with external organization,' 
ipn^ c^«nQt bse (aid, in any feofq whatever, to recejvq 
from nature any particular detexminatioua 

X ' paratus. 



1 



64 dfeSERVATIOMS Gli 

paratus, which might be employed in thd 
early part of education. Should fuch an 
apparatus be prefented to children, with- 
out any of the forbidding airs of pedantry, 
I imagine that in this mode of ftudying geo- 
pietry, they would find no lefs relief than 
improvement; they would find at leaft 
employment for their fenfes; and every 
thing we can obferve in children, conipires 
with every thing we know of the human un- 
derftanding, to (hew that nature intended us 
during the firft period of life, to be chiefly 
employed in exercifing them. The foul 
of a child, (from his earlieft infancy, when 
he will always, while awake, be obferved 
to be collefting ideas, by his hands and 
eyes in particular,) may be faid eflentially 
to refide in his fenfes* At a riper age 
the combination of thefe ideas engages a 
confiderable (hare of attention ; and at an 
advanced age, when the fenfes are blunted, 

the 
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the exercife of the internal faculties will 
ftill more occupy a mind previoufly well 
ftoredi 

But according to the modern practice of 
education, inftead of fufFering children to 
follow the aftive tendency of their nature, or 
gently directing it, we forcibly debar them 
from the exercife of the fenfes, and con- 
demn them to the horrible drudgery of 
learning by rote, the conceits of a tribe of 
fbphifls and lemi-barbarians, to whom it 
is no reproach not to have entertained juft 
ideas either concerning words or things. 
Next to a<Slual blind-folding and muffling, 
to oblige children to learn the terms in 
which thefe conceits are couched, is the 
happieft contrivance imaginable, for keep- 
ing their minds unfurnifhed ; by long con- 
tinuance of fedentary confinement, we hold 
the perceptive faculties, as much as pofli- 
ble, ia a flate of perfedl inadion ; at the 
F fame 
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iame time we employ the organs of fpeech III 
pronouncing, and the memory in retaining^ 
none but founds infignificant ; fo that from 
the commencement of a liberal education, 
one might be led to conclude, that the fol- 
lowing is the only fentence, ever written' by 
^ Mr. Lx)cke, of which his countrymen have 
attempted an application ; " if it were 
*' worth while, no doubt a child might be 
•' fo ordered, as to have but a very few, 
•* even of the ordinary ideas, till he were 
*• grown up to a man ;'* and that nothing 
might be wanting to fatisfy us, that our 
apparent cruelty is real kindnefs^ it has 
been clearly proved, that the principal 
rules laid down in our grammars are falfe, 
and the exceptions groundlefs! Let the 
moralift, when he has verified this fadi 
in the writings of Mr. Tooke, and his fel- 
low labourers in the philofophy of lan- 
guage, determine whether it be an ad of 

greater 
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greater humanity^ to prefcrve the Africans 
from flavery, or deliver children from 



grammar *• 



The 



• Thinks to Mrs* BarbAuld, who has entitled 
herfelf to the everlafting gratitude of parents and chil- 
dren> one great point in education has already been 
gained : as long as the fuperintendance of the mother 
lafts, books calculated to improve them in every re* 
fpeS, are now commonly put into the hands of chil- 
dren. Thefe books arc equally intelligible and amufing. 

But no fooner have the boys crofled the threfhold 
of the grammar fchool, than they experience the moft 
dreadful reverfe. And during a great part of their 
continuance at fchool, they are fubjed:ed to the moft 
exquifite mental torture that can well be devifed* The 
following untranflatable character, by Valckenaer, 
{Obferv. ad Orig. Grac. f. 4.} may ferve to (hew how 
much boys are likely to fuflFer, and how much to gain, 
while they are toiling through their Greek grammar : 
amd no one will accufe Valckenaer of rating the know- 
ledge of the Greek language below its value, — " Re- 
centiorum grammatical ut vocantur, Graca ad prima 
.lingua rudimenta facili methodo difcenda vix ac ne vix 

F a quideia 
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The iUuftrations already given, woulcJ^ 
I prelume, enable the moft inexperienced 
reader in other cafes, to difcern the reltilts 
of experiment upon which mathematical 
reafoning muft always proceed. But fo 

quidem ' accopamodatae, regulis ineptis, tqrtu- 

OSIS ANOMALIARUM TRICIS, ET VANORUM. AC 
NUGANTIUM HOMINUM SPINOSIS DELIRAMfiNTIS 

funt refertiflimae." Our Latin grammars are, I prefume, 
little lefs plentifully provided than our Greek with 

FALSE AND FOOLISH RULES, PERPLEXING EXCEP- 
TIONS AND THE DISGUSTING RAVINGS OF VAiN 

AND EMPTY TRIFLERS. I, who belicve in the im- 
prefcriptible right of boys and girls to a good educa- 
tion, think parents in confcience bound to exert them- 
felves ftrenuoufly, in order that children be taught 
fomething very diflFerent from thefe odious fubtleties. 
One thing they may reckon upon as certain, that 
though occafionally a degree of attention may be re- 
quifite beyond what a child will chearfuUy beftow, 
yet if education goes on, upon the whole, unplea- 
fantly, it is ill-condudled. Children commonly ac- 
quire ideas with pleafure, and pride themfelves in the 
acquifition. 

much 
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much has been written concerning the 5th 
definition of the 5th book, that I may be 
permitted to add a few obfervations upon 
this particular difficulty. The terms of 
this definition fb exaftly refemble the terms 
in which " every curious nojirum and choice 
** receipt* is deUvered, that one may won- 
der how Mr. Harris himfelf could fail to 
perceive, in this inftance at leaft, that ma- 
thematical realbning is founded upon ex- 
periment or experience, which, as he juftly 
obferves, is no more than " the refiilt of 
many repeated experiments." The firft 
of four magnitudes, we are told in this de- 
finition, has the fame ratio to the fecond, 
that the third has to the fourth, when any 
equimultiples of the firft and third being 
taken^ and any equimultiples whatever of 
the fecond and fourth, if when the mul- 
tiple of the firft is lefs than that of the fe- 
copd, the multiple of the third is lefs thaa 
F 3 the 
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the multiple of the fourth, if when equals 
equal ; and if when greater, greater. I 
know not how it is poffible more direftly 
to appeal to experiment, than firft to teU 
us to double certain magnitudes upon them- 
felves as often as we pleafc, and then to 
obferve whether the firft and third having 
been fo doubled upon themfelves an equal 
number of times relpe£tively, exceed or 
equal the fecond and fourth treated in the 
fame manner, or fall fhort of them. 

Euchd*s definition is doubtlefs embar- 
raffing ; beginners do not eafily catch the 
fenfe ; befides the new terms it contains, 
and. the neceffity it impofes of transferring 
the attention to alternate magnitudes, it in* 
volves another confiderable difficulty. It 
expreflcs a refiilt which fcarce any begin- 
ner will be able to draw from the review 
of his experience. And yet it is abfblutely 
ncceflary, that before he proceeds, he 

ihould 
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(hould be fatisfied of its truth. It has been 
idly obferved, that though no luch thing 
as a circle or ftraight line fhould exift, our 
rcafoning'concerniiig them would be eqpal- 
Ij valid. But did not our fenles apprize 
us of their exiftence, and enable us to dif- 
qover their properties, it is very certain 
ihat we fhould never have reafoued at all 
concerning them* Every d^Jimtton^ as they 
are perhaps not happily termed, either ex* 
prefles an obje6l that lies immediately withr 
in the fphere, and can be recognized by a 
fingle application, of the fenfes ; or elfe a 
relult which requires feveral fiicceffive ap- 
plications of the fenfes. In the firft cafe 
the objed, if not already well known, 
muft be exhibited ; in the fecond, we muft 
make fucceffive appeals to the fenfes. la 
order " to underftand Euclid's fifth definiti- 
on, fays Mr.Ludlam, inftances of itsapplica- 
F 4 tioa 
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tion in particular cafes muft be given *.** 
The refult, defcribed in the definition, was 
probably deduced by its author from a train 
of mental experiments, which he omitted 
to fet down, as Sir Ilkac Newton has fbme- 
' times done. Every commentator has la- 
boured to fiipply thefe refleftions or ex- 
periments. And this muft be done by the 
teacher, for there will be few beginners 
fagacious enough to deduce it for them-s 
felves. 



♦ P. 167. In another paflage, however, the fame 
author fets out with this grofs miftake. " The buii- 
f * nefs of fci«nce, fays he, is from a few general prinr 
** ciples, to draw a great number of particular con-r 
** clufions." Mr. Ludlam's book having, in the 
courfe of a few years, come to a third edition, muft 
have been put into the hands of many young people ; 
and one may, on this account, lament the more that 
his fiotions arc fo confufed as they often appear ta 
be. 



The 
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The difficulty may be cafily overcome : 
let us recolledt, that the only way of ex- 
plaining words denoting fimple percepti- 
ons, is to excite thofe fimple perceptions ; 
and again, that the only ,way of explaining 
general terms, is to enumerate the figns of 
thofe fimple perceptions which the general 
term comprehends ; and then, if neceflary, 
to explain the fimple terms, by (hewing 
the correfponding obje<9:s. Now propar^ 
tpon fignifies a feries of fimple perceptions. 
Upon applying a meafure to two diftant ob- 
jefts, and finding one to be ten times as 
tall as the other, we lay that the height 
of A has to that of b, the proportion of ten 
to one; and with relpeft to height, wc 
confider b as the tenth portion of a. But 
proportion is ufed to exprels a more indi- 
re6t and complicated comparifbn of quan- 
tities, when we can neither bring them 
^gether, nor meafure them feparately^ 

Thus 
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Thus when of |wo perf 

atid ftature, I lay of or 

fat as another (b), Iro 

weight of a's fat eq 

fat : but that if the 

are half as heavy ar 

B> the fat of A 

ihatrfa. IfB 

of inhabitants* 

in fcience ar 

25 minions 
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learned 9 
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Euclid*s 20th definition of book the 7th, 
the firft number is the fame multiple, or 
part of the fecond, as the third is of the 
fourth; we, fay, that the firft bears the 
fame proportion to the fecond, that the 
third bears to the fourth. In making ex- 
periments upon any four magnitudes, of 
which we perceive the firft to he exactly 
as great, when compared to the fecond, as 
the third compared to the fourth ; we ihaU 

quent demand, it is convenient to have ready bundled 
up for exchange in converfation, to fave the trouble 
of counting them out, one by one. In algebra the 
(igns are arbitrary ; and hence their force is perfe£Uy 
clear. The fenfe is not obfcured by the intrufion of 
any collateral fignification, nor do we pre-fuppofe 
that knowledge of the import of the terms, which often 
with refpedl to complex terms, does not cxift, but 
affign it precifely beforehand. 

Mr. Ludlam informs his readers, ** that the idea of 
ratio is a fimple idea," p. i66. Such is his appre^ 
bcnfion of the nature of term?. 

find 
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find, that when we double ^ the firft and 
third upon themfelves any equal number 
of times, they will for. ever be tefpe£lively 
as great, when compared to the.fecond and 
fourth, either remaining as at firft, or alfb 
doubled upon themfelves any equal number 
of times ; fo that having clearly conceived 
this by the help of trials upon various mag- 
nitudes, we fhall be afliired, that if the 
firft and third of four magnitudes, be taken 
any equal number of times, and the mag- 
nitudes thence refiilting fhall not be exadly 
as great, when refpeftively compared to 
the fecond and fourth, or their equimul- 
tiples, the one as the other, then the ori- 
ginal four magnitudes cannot have been 
exaftly as great, the firft compared to the 
fecond, as the third compared to the' fourth. 
From this conftant correlpondence in the 
increafe of proportional magnitudes, it will 
appear, upon due confideration, that what- 
ever 



^t oBsfeitVAtioKs on 

ever equimultiples be taken as afore:^(!^ 
the firft multiple will be, when compared 
with the fecond, what the third is whett 
compared with the fourth *• 

Con- 

♦ Under the title of '* A Demonftration of the ^tb 
Def. B. V. of Euclid;' Mr^ Robcrtfon, public Lec- 
turer in Geometry at Oxford, has proved by a very 
ingenious train of experiments, the truth of the refult 
aflumed by Euclid. He fliews, that if we have* four 
magnitudes, the firft being to the fecond as the third 
to a magnitude lefs than the fourth, (for inftance, 6, 
4, 9, 7,) then it is pofEble to take certain equimulti- 
ples of the firft and third, and certain equimultiples 
of the fecond and fourth, fuch, that the multiple of 
the firft fliall be greater than that of the fecond, but 
the multiple of the third not greater than that of the 
fourth. Thus : 

{S^f.e-^) 36 (8x4=) 32 (6X9==) 54(8x7=) 56; 
Again he ihews, that if the firft be to the fecond, ai 
the third is to a magnitude greater than the fourth, 
then certain equimultiples can be taken of the firft 
and third, and certain equimultiples of the fecond and 

fourth ; 
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Concerning the language ufed in defcrib* 
ing proportion, there prevails an erroneous 
notion. Sir Ifaac Newton has tranfinittcd 
it to the writers of compendiums of ma* 
thematics and natural philofbphy; it re- 

Ipcfts 

fourth ; fuch, that the multiple of the firft (hall be left 
than the multiple of the fecond, but the multiple of 
the third not lefs than the multiple of the fourth* 
Thus, to illuftrate the fenfe of this propofition alfo, 
by an arithmetical example, take 6, 4, 9, 5, and re* 
peat the alternate numbers the fame number of times* 

Let (6X3=) 18 {4x5=) 20 {9x3=) 27 Is X5=:) 25 ; 
the magnitudes, being doubled upon themfelves, in- 
creafe fo, that when the 4th is lefs when compared 
with the 3d, than the 2d when compared with the I ft, 
the multiple of the 2d comes to exceed or equal that 
of the ift, when that of the 4th is lefs than that of the 
3d, and V. V. when the 4th is greater compared the 
3d, than the 2d with the ift. 

By taking different pieces of tape, of which the 4th 

is made firft greater and then lefs, when compared to 

the 3d, than the 2d when compared to the ift ; a boy 

I will 
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ij[)etfis the meaning of the word as. The 
truth is, AS has no peculiar fignification aS 
has generally been aflerted after him. It 
may' always be exchanged for /V, thaf^ 
whaty or^ that whichy alike in common 
and philofophical difcourfe. Thus, New^ 

will foon perceive, that by being doubled itfelf, while 
the reft are alfo doubled upon themfelves in the man- 
ner direded by Euclid ; this 4th will be at fome pe- 
riod of its multiplication^ equal to the 3d^ or lefs, oT 
greater, when the multiple of the 2d is not equals or 
greater, or lefs, than that of the firft. By this exer- 
cife he will cafch the point of view, under which to 
confider the proportion of magnitudes accurately. 
The appearance of abftrufenefs, which is fo repul- 
five to beginners, arifes folely from their having been 
wiaccuftomed to compare magnitudes with attention 
in this way. The idea of teaching the elements of 
geometry by lengths of tape, may feem ridiculous ; 
but I fufpedl, that thofe who are accuftomed to give 
inftru£i:ion in this part of the fcience, are not entitled 
by their experience of the fucccfs of the ufual method 

to be fcornfuL 

ton 
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ton is to other philofo^hers^ as Homer is to 
other poets ; or what Homer is to other poets ^ 
NewtoH is to other philofophers^ viz. the 
greatefi of alL So in ftating proportions, 
as 3 is to 4, as 9 is to 12, or 3 is to 4, 
what 9 is to 12 ; and A is to B inverfely or 
reciprocally, what c is to d ; and as or what 
Ihortly exprefs as much greater or lefs than^ 
or equal to. See the E'Trea 7r7«f . p. 283, and 
the following pages, where the article or 
conjunction as^ is fo far explained, though 
its original corporeal fenfe is not given. 

. Mr. Locke defines knowledge to be the 
perception oj the connexion and agreement j or 
difagreement and repugnancy^ of any of our 
ideas. In this alone, fays he, it confifts, 
*' Where this perception is, there is know- 
ledge ; and where it is not, there, though 
G wc 
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we may fancy, guefs or beKeve, yet wd 
always come fhort of knowledge;, for, 
when we know that iJiihite is not blacky what 
do we elfe than perceive, that thefe twoi 
ideas do not agree ?^* He goes on, through 
the firft chapter of his fourth book, to il- 
kiftrate his definition/ But his definitioa 
y I appears to me far fifom happy, and his com- 
/ menfeary far from latisfa<Sbory, It would 
perhaps have ipared him fome unneceflary 
words and vain diftindlions, if, 2^ know-* 
ledge ariles. from the perceptions of fenfe^ 
he had made it to confift in the confci- 
oufnefs of thofe perceptions ; but I fiiipedt 
his favourite example of the equality of the 
three angles of a triangle to two right an- 
gles, which, he alfo produces upon this oc- 
cafion,, led him tQ adopt expreffions not 
Sufficiently comprehenfive. When he ob- 
ferved, Bill. ch. i. §. 19. that " it is the 
^ aflfedlation of knowing beyond wbat^ wd 
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^* perceive^ that makes fb much ufelefs noife 
•* and difpute in the world i" he feems to 
give his fzn&ioA to the moft fimple and fa- 
tisfa(ftof y defbription of kntnvledge^ that can 
be comprehended in a few words. 

In the next chapter, Mr. Locke treats 
of the degrees of knowledge t of thefe he 
enumerates the ihtuitkie^ the demonjirativey 
and towards the end, with fbme hefitation, 
as if confcious of inconfiftenCy, he men- 
tions the fenjittve knowledge of particular 
exiftence *• The intuitive he makes to 
confift in the immediate perception of the 
.agreement cm: difagreement between two 

* It is evident, that if we perceive only ideas, we 
can have no perception of particular exiftence. Mr. 
Locke's cmbarraflment proceeds from one or both of 
thefe caufest I. Ke feems defirous to explain the me-^ 
chanifoi of thinking ; ^d 2» To give fuch an expla* 
nation, ad Ihall comprehend both memory and per- 
ception ; Tiencc he talks only of the perception and 

cofnparifon of ideuU 

G % ideas. 
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Ideas, without the intervention of any 
other. " Demonftrative knowledge," he 
goes on to obferve, " is where the mind 
*' perceives the agreement, or difagreement, 
" of any ideas, but not immediately." 
*' The reafbn," he fbon afterwards adds, 
*' why the mind cannot always perceive 
" prefently," (i. e. at once) " the agree'- 
*' ment or difagreement of two ideas is, 
*' becaufe thofe ideas,' concerning whofe 
^' agreement or difagreement the enquiry 
" is made, cannot by the mind be fo put 
" together as to fhew it *. In this cafe 
*> then, when the mind cannot ib bring 

♦ Would it not be more fimple to faiy, that we can-, 
not contrive any (ingle experiment, which (hall ex- 
hibit the refult in queftioh ? Thus we cannot (hew 
at once, the equality of the angles of a triangle to two 
right angles. Whether the mind can or cannot bring 
the ideas together, depends entirely on the "power of 
the eye. 
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*^ its ideas together, as by their imme<Kate 
^* comparifoti, and as it were, juxtapofition, 
*' or application to one another, to per- 
^^ ceive their agreement or dilagreement, 
*^ it is fain, by the intervention of other 
** ideas ... to difcover the agreement or 
^'' dilagrcement, which it learches ; and this 
*' is what we call reafbning. Thus the mind 
** being willing to know the agreement 
*^ or diiagreement in bignels, between the 
** three angles of a triangle and two right 
^* ones, cannot by an immediate view and 
*' comparing them, do it : becaujh the three 
^* an^ki of a triangle cannot he brought at 
•' once^ and be compared with any one or two 
** angles ; and fb of this the nmnid has no 
♦' immediate, no intuitive knowledge. In * 
** this cafe the mind is fain to find out fbme 
*' other angles, to which the three angles 
*' of a triangle have an equality ; and find- 
*^ ingthofc equal to two right ones, comes • 
♦^ to know their equality to two right ones, ' 
G ^ \' Thofe 



\ 
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•^ Thofc intervening ideas, which ferve to 
^^ ihew the agreement of any two othera 
*^ are called proofs^ and where the agree-* 
** nient or difagreement is by this means 
^^ plainly and clearly perceived, it \% called 
^^ Demonjlration'' (B, iv. ch. ii. §.• 2.) 

In §. 7, he gives this defcription of the 
procefs of demonftrative realbning. " In 
** every Jlep reafbn makes in demonftrative 
*^ knowledge, there is an intuitive know* 
♦^ ledge of that agreement or difagreement 
♦^ it feeks with the next intermediate idea 
*< which it ufes, as a proof. For if it were 
^* not fo, that yet would need ? proof; 
** fince without the perception of fueh 
** agreement or difagreement there is no 
^* knowledge produced ; if it be perceived 
^< hy itfelf, it i§ intuitive knowledge : if it 
*f cannot be perceived by itfelf, there is 
^^ need of fame intervening idea, 2^ a 
♦^ commpa me^fure to fhew their agree- 
4f ment or difagreement. By which it is 

]^ |)lain 
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*^ pkiii^ that every ftep iii reafbnirig that 
^^ produces knowledge, haS intuitive cer* 
«^ tainty." 

There is only a flight difference in terms 
between this theory and that which I 
have endeavoured to explain, and to con- 
firm by examples. And this difference of 
terms is owing to the independant, origin 
of the latter. It vanifhes altogether, as 
foon as it is obferved, that intuitive and ex- 
perimental knowledge are one and the fame 
thing. The' reader, I luppofe, will not in 
this cafe think it neceffary to attend to the 
common diftinftion between obfervation and 
experimeht ; to our perceptions it is of no 
confequence, whether we diipofe objeds 
on purpofe to obferve them, or are mere 
ipe£tators. The perception is the fame by 
whatever agency the objects are prefented 
to the fenfes ; though in geometry, M^e 
meet with infinitely more refults of expert^ 
Q 4 ^ ment ' 
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ment than of obfervation ♦, for we go on 
perpetually making experiments and accu- 
mulating refiilts. 

Clear as it is, no ufe has, I believe, yet 
been made of Mr. Locke's account of de^^ 
monftrative evidence, either to folve diffi-r 
culties or to improve the method of teach«r 
ing in geometry : the fhajne, however, 
will be divided between fo many culprits, 
and fome of them fp illuftrious, that the 
ihare of each will be exceedingly finally For 
the fubjedt has npt fallen into the hands of or* 
dinary compilers merely, An^ong the com^ 
mentators uponEuclid, one might enumerate 
men of comprehenfive views and various 

* We have thefe refults of sbferuation in Qther paf- 

fegcs of Euclid, befides the axioms of the firft book. 

The firft, fecond, an4 other propof^tions of the fifth 

book are felf-evident^ that is, we affent to them as 

foon as we underftand the terms, which could not 

be, if we were not acquainted with appearances, 

warranting the refult, 

infor- 
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information ; and aiuthors, who afpire far 
beyond the commentator's higheft praife, 
have formally difcufled the ilature of ma* 
thematical evidence. 

The great celebrity of a modern fyftem 
of pneumatology, con(pires with the op* 
portunity I have had of confiilting it, fince 
the beginning of this eflay was lent to 
the prefs, to induce me to alter the refo-f 
Iblution I originally formed, to avoid the 
quotation and difcuffion of different opini- 
ons. The author of this fyftem is Mr* 
Kant, Profeflbr at Koenigfberg in Pruffia^ 
Mr. Kant has railed to himlelf throughout 
Germany, a reputation fuperior to that of 
Wolf, and at leaft equal to that of Leib- 
nitz. Among his numerous followers he 
reckons men of eminence, who having firft 
violejritly oppofed his dodrines have, by ^ 
Itranfition not uncommon, become his zea- 
lous advocates: nor does that oppofition 

which 
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which new opinions always have to en- 
poonter, f^em to have ferved any othcf 
purpofe than to diffule thofe of Mr. Kant* 
They have already been publicly taught at 
Jena, and there is reafon to believe that 
they arc making their way at Gottingen ** 
At a period when foil liberty of fentiment 
is happily cftablifhed throughout the re-* 
public of letters, {peculations which have {o 
powerfoUy influenced independant minds^ 
are an obje£l of rational curiofity ; and an 
inquifitive perfon might wifh, that an ex-* 
plicit account of Mr. Kant's dodirines were 
publifhed in Englifh, which the.termino* 
logy would render a difficult undertaking, 

Mr. Kant, as might be expe<9:ed in " a 
friticai examination of reafouT^^ treats at 

♦ See Getting, Anzeig. p. api. where in giving 
an account of Mr. Schultz's commentary upon Mr. 
Kant's moft celebrated work, one of the Gottingeil 
profeffors half avows hisccmvcrfion tathc new fyftem. 

large 
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large of the nature of demonftration. The 
following quotation may ferve in fbmc 
mealure to fhew, in what light he confi* 
dcrs it, I do not expe£t that it will da 
him much credit in this country, but it is 
jaxifair to judge an author fb celebrated fron^ 
a fingle paflage ; a great work may doubts 
lefs contain much truth blended with ^ 
good deal of error. For my own part, I 
think that after Mr. Locke's difcoveries, 
jand thofe relating to language, what chief!/ 
yemains to be done is, to digeft the whoW 
into an uniform fyftem, and to apply thi$ 
^ftem to improve, or more properly Ipeak*^ 
ing, to create the art of inJJruSiion. 

Mr, Kant afferts, ** that we are in pod- 
^' feffion of knowledge a priori *.'* In 
proof of his pofition he obferves, ^* that ii» 
*^ order to make this appear, wc have but 



# Kritik 4er reinen Vemunft, 1787. p. 3* 

*^to 



44 
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*^ to difcover a Criterion by which to dif- 
tuiguifh between/^r^and emprlcalknoW' 
ledge. Now experience teaches us, that 
a thing is fo, but by no means that it 
** cannot be otherwife. If therefore there 
** be, I. A propofition, which, when con- 
" ceived, is accompanied with an idea of 
** its neceflity ; this is a judgment a prion. 
*^ Any propofition too, deduced from ano- 
*^ ther, which is itfelf a neceflary propo- 
** fition, is altogether a priori. 2. Expe- 
^* rience never gives to its politions a real 
** and ftrid:, but only an affumed and com- 
** parative univerfality ; i. e. one derived 
" from indudtion. So that in propriety 
^* we fhould fay, that as far as we hcrve 
^^ hitherto obfer-ved^ this or that rule admits 
^^ of no exception. If therefore a propofi- 
♦* tion be conceived as ftridly univerfal, or 
** in luch a manner, that no exception is 
** allowed poffible, this is not derived from 

** expC'* 
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^^ experience, but comes a priori Empi-, 
^* rical univerfality is therefore only an ar- 
*♦ bitrary extenfion of that which holds in 
*' moft cafes to all cafe^, without excepti^* 
*^ on ; as in this propofition, all bodies ttrt 
•* heavy. On the contrary, where ftrifl: 
*^ uniyerfality effentially appertains to any > 
^^ judgment, this circumftance points out 
^* ^ peculiar origin of fuch judgments^ viz. 
** a power of knowledge (jsin vermoegen des 
^' erkenntnijfes) a priori. Neqeffity there- ^ 
** fore and ftri£t univerfality are lure crite- 
*< rions of knowledge a priori ; and they are 
*^: infeparably connefted. But as in the ap- 
*^ plication of thefe criterions it is fbme- ' 
*^ times eafier to point out the empirical 
*^ limitation pf knowledge, than contin- 
<^ gency in our judgments, and again, as 
^^ the unlimited univerfality we attribute '• 
^^ to any judgment (or propofition,) is often ^ 
*^ more obvious than its neceffity, it is, for 
^* thefe jreafons, advifeable to ufe feparately 

'' thefq 



'♦ tfaefe two criterion?, of which each is' 
'^ by itfelf infalUbie. 

" That fiich neceffary and univerfal, and 
^* confequently pure judgments a priori^ 
** m^ be found in human knowledge, it 
** is cafy to fliew. If you choofe an ex- 
** ample from fcience, I refer you to all the 
** propo/itions in mathematics : if you would 
** have one from the moft common exer- 
** cife of the underftanding, the propofi- 
^^ tion, that every change muji have a caufcj ' 
^^ may ferve for this purpofe. Indeed the 
*• idea of a caufe, fo obvioufly contains the ' 
** idea of the neceffity of connexion with 
*' an efFedl, and a ftri£t univerfality o{ the ' 
** rule, that it (the idea of a caufe) would 
•♦ be entirely loft, if with Hume we were 
*• to<leduce it from the frequent aflbcia- 
••* tion of fomething that happens with 
♦* fomething that precedes, and from an 
^* habit thence acquired of connefting the 

*' ideas^ 
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** ideaSy confequently were to reduce it to 
** a fubjeftive aeccffity, or a neoeffity re* 
<^ lative to the obferyer *." 

This paflagd, as I apprehend it, inchidea 
mconfiderabk number of miftakes; Ibme 
morQ^ fbmc le^ immediately connected 

with 

* McMlcrn writers, in our own language, exprels 

an opinion, fimilar to that of Mr. Kant, and inevita* 

bly fatal to their philofophy of mind. " In dating the 

^ argument for the exiftence of the Deity, fays Mr, 

** Stuart, feveral modern philofophers (as Dr. Reid) 

•* have been at pains to illuftrate that law of our na- 

*^ ture, which leads us to refer every change we per- 

** ceive in the univerfe, to the operation of an effi- 

** cient caufe ;" (or as he juft before terms it a rmfa-- 

phj/ital c^uk, 1. e. *' fomething which is fuppofed to 

^* be necel&rily connedled with the change, and with- 

^ out which it could not have happened.") " This 

** reference, he continues, is not the refult of reafon- 

** ing, but neceflarily accompanies the perception ; 

^* fo as to render it impoflible for us to fee the change, 

*' without feeling a conviftion of the eperatfon of 

" fome 
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with the fubjeft of mathematical reafbnirtg^* 
At the rifque of a little apparent digreffioii^ 
I fhall endeavour to point out the princi-* 
pal of thefe miftakes. To confider Mr* 
Kant*s fecond example firft ; — caujcj from 
being the name of a particular object, has 
become, in confequ^nce of the obliteration 

•* Tome caufe, by which it was produced ; much in 
** the fame manner in which we find it impoffiblo 
** to conceive a fenfation, without being imprefled 
** with the belief of the exiftence of a fentient being.'* 
Philofophy of the H. Mind, 1792, p. 73. Dr. Reid, 
I think, always midakes our haitts of obfervation for 
criminal laws of thought, and feems not fufiiciently ac* 
quainted with the nature of complex terms. In the 
inftance here quoted, the term Jenjation comprehends 
, fentient beings, zs pride does proud beings, Sind yazvn^ 
ing yawning beings ; or, as two includes one and one^ 
When we therefore conceive the meaning of thefe 
terms, we find that like all others, they include their 
own fignification, or fignify what they do fignify^ 
which, I fuppofe, is all the remark amounts to. 

of 



( 
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b( that original fignification, a remarkable 
abbreviation in language* If a perfon afks 
himfelf, what is k caufe ? he will find 
that he has no idea affixed to the term ; 
and can only explain it by the fubftitution 
of a particular obje£t taken from a particu- 
lar faft, or by faying that it means '* fbme- 
thing which precedes fbmething elfe/* 
Thus when ele<3:ricity is faid to be tie caufe 
of thunder and lightning, we mean that 
thunder and lightning will never be ob- 
ierved, unlefs the eledrical fluid be firft 
unequally diftributed. As fobn as we trace 
back the word to its original meaning, 
(when. only we can be faid to have an. idea 
of it) we Ihall find that it includes no idea 
of neceflity ; and in this manner the ety- 
mologift v^ill generally corredt the errors 
of the metaphyfician. Thus, cauffa feu 
•caufa, fays Mn Scheid, a \L<twta futura 
thematis h,olw proprie pungo, ftimulo, unde 
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Tcuva-ccy caufa, ut a T^Zva-ig^ paufa. Caute^ 
c. q. icoc\j]ric^ unde cauterium, a TCBKuvjutj th. 
fcxv6jj pungo (^Etymo/. p. 1183). Lennep. 
(ibid. p. 386.) obferves, that in Kctiia^ the 
fame word with xau^, only differently ipel- 
led, th6 iignification of burning is fecon- 
dary to that of pricking. Thus, xa*«, uro : 
Ortum eft ajimplictori %oLta^ cujus notio pro^ 
pria quderenda eji in motu rei impulfae & 
ftimulatae. Thus we fee the term caufe 
originating in the motion produced in liv- 
ing animals, by the application of a pointed 
body occafioning pain. People in general 
^are as little confcious of caufe having any- 
proper iignification, as of one of the letters 
of the alphabet having a proper fignifica- 
tion ; and could language have been form- 
ed after the knowledge of its principles^ 
we might as well have taken one of the 
letters of the alphabet for fuch an abbrevi- 
ation. And then I fuppofe we Ihouldt 

never 
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tieveriiave heard of an id 
pendent of obfervation an 
is curious to remark, ho\ 
a fenfe not only remote 
fenfe, but often at crofs 
thus we may either fay, 
caufe of indolence^ or, indo 
of corpulency* Inftead of 
feem ftrange if wc were t 
fpur^ or goad. 

Caufes or events preced 
may perhaps be arranged, 
our manner of obferving 
clafTes* i. Thofe of whi 
inaflive, though attentivi 
flich caufes aftronomy, ge- 
and phyfiology, fupply abu 
z. Thofe of which we ace 
ledge^ by diipofing pbjefts 
ferve the fucceffion of even 
phyfical inveftigations^ 3, 
H z 
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Ave acquire the knowledge by ouf itldfl: 
fimple and earlieft obfervations and expe- 
riments, as of impulfe producing motion. 
This laft clafs differs from the preceding, 
only in date, and in being unaccompanied 
with the remembrance of meditation. But 
' the fpontaneous and early origin of the 
knowledge of thefe laft caufes, has deceiv- 
ed the philofophers. They have taken 
away from experience the credit of our in- 
ftrudlion, for want of perceiving how early 
the begins her leflbns. 

Necejfity^ like caufe^ is a mere abbreviati- 
on, and we have no idea of neceffity more 
than of caufe : neceffity is fb loofe a term, 
that by obferving various phrafes, in which 
it occurs, we fhall perceive ♦ that it ftands 
as a fubftitute for the moft diffimilar ideas. 
When a mafter fays to his fervant, " it is 
neceflkry that you be more fbber hencefor- 
\\rard,'* he means, ^\ unlefs you be more 

fober. 
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Ibber, I (hall difcharge you :" or a phyfi- 

ciaii to his patient ; "it is neceflary you 

take this medicine ;'* — he means, " if you 

do not take this medicine, be affured you 

will not recover ;" that is to (ay, when re^ 

fblved farther into experience, " he has 

*^ (een, or others have (een, the medicine 

"cure the diforder." Thus it is, that the 

forms of (peaking have uniformly deceived 

metaphy(icians ; and thus all words, and 

combinations of words, may be referred to 

perceptions of fenfe, and none can mean 

any thing beyond obfervation. 

To ob(ervation and to indudtion alone, 
whatever Mr. Kant may imagine, it is ea(y 
to fee that we owe our knowledge of the 
abfolute nece((ity or ftri<Sl univer(ality of 
geometrical truths ; one cannot indeed be 
furprized, that the indu<5lion of particulars 
(hould have efcaped thofq whom the nature 
of the reafoning has totally e(caped. Every 
*» H 3 one 
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one of us, by calling to mind the train of 
his own thoughts, may affure himfelf that, 
in ftudying Euclid, however rapid, and 
however eafy the procefs of induftion, we 
have at leaft, in imagination, varied the 
forms of the diagrams, and finding the rea- 
foning equally applicable to all imaginable 
varieties, have aflented to the truth of the 
propofitions. A beginner, efpecially if he 
be young, will not be fatisfied even in the 
fimplcft cafe, till Jie has gone through the 
procefs of induction. He will aftually 
ftop to vary the interfeftions and approxi- 
mations of two ftraight lines, till he is con-* 
vinced by experiment, that they cannot 
inclofe fpace ; at leaft^ he will ftop to ima^- 
gine thefe fimple experiments. One in- 
ftance I have myfelf feen, and I fiippofe 
they are not uncommon, of a ftudent draw-» 
ing a figure anew upon a different fcale, in 
order to fatisfy himfelf, that the demon-* 

ftratipji 
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ftrationwas not confined to the particulai- 
figure before him : and teachers, I beheve, 
at fetting out, feldom fail to call the atten- 
tion of their hearers to this indudion. 
*' You fee," they remark, "that the rea- 
*' fbning does not concern this or that par- 
** ticularfhape or fize of triangles, &c." A 
little confideration fatisfies the pupil, that 
the indudion is full and perfeft ; and 
hence the ftrift univerfality of mathemati- , 
cal truths. 

The propofition, quoted by Mr. Kant, 
that all bodies are heavy ^ does not fupply a 
fair objedl of comparifbn with geometrical 
propolitions. Plane triangles, parallel lines, 
and the various kinds of folids, are definite 
things ; clear perceptions fix the nieaning 
of the term. But this is not the cafe with 
all pojjible bodies. 

Mr. Locke has already obferved, that in- 
tuitive is clearer and more certain than de- 
li 4 monftrative 
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monftrative knowledge ; and this, in as far 
as they differ, is unqueftionably true ; that 
which is in^mediately before the fenfes, 
impreffes u6 always with the moft lively 
conviction. The Iphere of vifion when 
diftind is very limited ; we are obliged to 
view things in lucceflion; and I fuppofe 
that the memory cannot bring more know- 
ledge before the mind at once, than the 
eye can at once receive ; moft certainly no 
mepiory can offer at once that chain of ex* 
periments, by which it is fhewn, that the 
fquare of the hypothenufe is equal to the 
iquares of the two other fides of a right-, 
angled triangle. Every one* muft be conT 
fcious, that if this truth could be exhibited 
to the eye at once, could it by any mecha- 
nical contrivance be made the firft propolis 
tion in geometry ; our convi£lion would be 
more lively than that which we obtain from 
^ number of refults, ^^hat we fee will 

ey^r 
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ever feem more certain than what we re- 
member to have feen ; and when we have 
drawn out a' long chain of confequences, 
fome latent apprehenfioii will remain, that 
we may not have examined each fuccef- 
five link, in a ftate of perfect freedom 
from illufion of {ciifc and diftratSion of 
thought. It is not then with much pro- 
priety that the anatomifts have been repre- 
hended for profaning a term, which fome 
mecaphyficians would conlecrate and fet 
apart tp mathematical certainty. What 
is Jhewn to us by anatomy, we are jufl; as 
fure of, as gf that which is Jhewn to us by 
geometry, 

Mr* L/Ocke felt that demonflration is not 
limited to quantity. " It has been gene- 
^* rally/' fays he, *' taken for granted, that 
** mathematics alone are capable of demon- 
** ftrative certainty. But to have llich an 
f^ agreement or difagreement, as may in- 

*' tuitivelv 
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** tnitively be perceived, being, as I irnai* 
** gine, not the privilege of the ideas of 
*^ number^ extenjion zwdi figure alone, it may 
** goflibly be the want of due method and 
** application in us, and not of fufEcient 
** evidence in things, that demonftration 
*' has been thought to have fo little to do 
*' in other parts of knowledge, and been 
** fcarce fo much as aimed at by any but 
^* mathematicians. For whatever ideas we 
** have, wherein the mind can perceive the 
** immediate agreement or difagreemeiit 
** there is between them, there the mind 
** is capable of intuitive knowledge ; and . 
*' where it can perceive the agreement or 
" difagreement of any two ideas, by an 
** intuitive perception of the agreement or 
** difagreement they have with any inter- 
** mediate ideas, there the mind is capable 
^^ of demonftration, which is not limited 

"to 
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** to ideas of extenfion, number, figure, 
^' and their modes." (iv. 6. §. 9.) 

Wherever we have clear perceptions, 
there doubtlefs we have the full evidence 
of demonftration. It is as certain to me, 
that lugar is foluble in water, as that two 1/ 
ftraight lines can never cnclofe a«lpace ; or 

, in Mr. Locke's more complicated language, 
jny mind perceives as perfectly the agree- 
ment of the ideas of fugar, and of folution 
in water, as it does the difagreement of the 
ideas of two ftraight lines, and inclofed 
{pace. I may not fo readily recognize 
fligar and water, as I do certain figures 
of plane geometry, nor with fiich certainty 
as I do all the plane figures and folids of 
geometry without exception. Now on this 

facility and certainty of recognition muft 
depend the facility and certainty of the ap- 
plication of our knowledge. And as we 
pan apply knowledge more readily, the 

more 
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more perfectly do we leem to poflcfs it ; 
in whatever light therefore we view it, we 
difcover the ablblute dependance of ma- 
thematical knowledge upon fenfe. And 
what our fenfes are fo perfedlly adequate to 
convey, they have been fuppofed not to 
convey at all; juft as we many times 
hardly perceive ourfelves doing, what we do 
with perfect eafe. In comparing phyfical 
with mathematical knowledge, we Ihall 
find certainty arifing, in the latter cafe, 
from the perfect competency of our fenfes^^ 
in the former from their incompetency. 
What for inftance is it, that prevents me 
from beine as certain, that water confifts 
of hydrogene and oxygene airs, as of any 
propofition in Euclid ? — nothing fiirely but 
the incompetency of my fenfes. In the 
firfl place, I cannot perceive whether thefc 
airs do not previoufly contain a large quan- 
tity of water : fecondly, the heat that ^p^ 

pears^ 
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pears, and of which I have no adequate 
perception, perplexes me ; and thirdly, 
the occafional appearance of an acid in the 
water. Now if I could perceive the fmall 
quantity of azotic air prefent, feparately 
uniting with a certain portion of the oxy- 
gene air to form acid, while the hydro- 
gene air unites with the reft to form wa- 
ter ; if I could fee that the airs previoufly 
contain only a little or no water before- 
hand, and if there was no heat and light, 
I fhould have demonftrative evidence — ^and 
that juft as clear as that mucilage of gum 
arable confifts of, water and of that parti- 
cular gum, or that fuds confift of foap and 
water. 

Thus when the fenfes ferve us imper- 
feftly, and make us continually feel our 
dependance, we are ever ready to acknow- 
ledge the obligation. But where they in- 
ftantly deliver fuch clear and full percep- 
tions 
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tions to the memory, that we have tid 
more occafion to recur to them, we forget 
or deny the fervice they have rendered us. 
— ^It is faid, that the ftatefman, after th^ 
final fuccefs of his intrigues, is apt to ipurn 
away the ladder by which he has mounted 
to power. In like mamier the metaphyfici- 
an, when he feels his mind elevated to what 
he calls abJiraBion^ or when his thoughts 
are employed about objects, of which the 
remembrance is almoft as diftindl as the 
perception, is apt to betray an inattention 
equal to the ftatefman*s ingratitude. 

Pure phyfical fcience feems faft approach- 
ing to the fullnefs and clearnefs of mathe- 
matical fcience ; an obfervation of which 
more examples will be found ^ in Mr. La- 
vai(ier*s Elementary Treatife of Chemiftry^ 
than in any other book I am acquainted 
with. By contrivances calculated to con- 
vey the moft diftind perceptions, he every 

where 
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where imprelTes a degree of coiiviftion, 
which, not many yeq.rs ago, would have 
been thought unattainable in the Hudy of 
impalpable fubftances *, The dijferent 
kinds of air may perhaps be confidered^ 
with relpeit to bur fenfes, as occupying a 
middle place between palpable bodies and 
the ather'mi fluids, if any fuch exill. Per- 
haps 

* Mr. Condorcet, who pofTefTes vaft extent as well 
as accuracy of knowledge, and whofe mathematical 
flcill is well known, has lately exprefTed htmfelf in the 
fallowing manner concerning mathematical, compared 
with otherj truths.— Mr, Buffon ctablit cctte opinioni 
que les veritis mathematiques ne font point des ventes 
reclles, mais de pvires verites de definition ; obferva- 
tion jiifte, fi on V cut la prendre dans la rigueur meta- 
phyfique, mais qui s' applique egakntent ahrs aux verilh 
de tsus k^ ordnt, defqu'elles font precifes & qu*elles 
n'ont pas des mdividus pour objet. Si enfutte, oa 
veut appliquer ces verites a la pratique et les rendre 
des — lors indiFiduelks, finihiahks encore m cet egard ^ 
dcs verites mathematiques, ejles Jie font plus que des 
I . veriife 
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haps anotlier Lavoifier, by bringing tlidf« 
as much within the Iphef e of the fenfeS^ 
may exhibit almoft mathematical evidence 
of the qualities o£ fre^ electricity and mag^ 
netifm. 

To folid geometry We do not come any 
thing near {o well prepared by obfervation 
as to plane. The difficulty of imagining 

(which 

verites approchles. II n'exifte reelleiitetit qu'une feule 
difference, c'eft que les idees, dont I'identite forme 
les verites mathematiques & phyfiques font plus ab- 
ftraites dans les premieres, d' ou il refulte que pour 
les verites phyfiques, nous avons un, fouvenir dif- 
tinO; des individus, dont elles expriment les qualites 
communes ; & que nous ne Tavons pour les autres : 
mais la veritable realite, V utilite d*une propofition 
quelconque eft independante de cette difference ; caF 
on doit rcgarder une verite comme reelle toutes les 
fois que, fi on Tapplique a un objet reellement exif* 
tant, elk refte un verite abfolue, ou devient une verite 
indefiniment approchee. — Hijioire de VAcad. des Sciences^ 
pourVanniey 1788. p. 64. Parisy 1791. 



MATHEMATICAL E V I D E iJ t 

(which always depends on the w i 
portunity^ or of power to f^erceiv 
terfeftions of folids, is always vei 
feh. And here it is ahnofl as in > 
ill mechailics, to exhibit the obje^ 
qualities are to be taught ; and t 
the joint affiftance of the hands ; i 
So far, if experiment mean the d 

in dating the ohly difference which he 
fiibfift between mathematical and other t 
Candorcet is not^ in my opinion, perfedil 
Xhe individual objeft% of which we rets i 
membrance, muft excite a number of pe 
and all or feveral of thefe, joined together 
charaftefi Now objects, prefenting but a 
circumflances to notice, can fcarce have an 
cha raider j we think no more of the indivi 
of water upon which we have made any ol i 
than upon the individual triangle or fquare- 
in a great number of phyikal truths befides^ 
mt any dillin£t recolledion of the individua I 
common properties thefe truths ejtprefs. 
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objedj^ for the purpoj^ of obf^rving: them^ 
lupft teachers, donbtl^f^, find.it i>ot Ipfsne- 
c^ry.tp make experiijients fprmajly in the 
fcieuGe; of qpamtity: tt^aiijiii that of 'motioij, 

]\^thenj^tics, ixj fine, teach; either to 
ni?fifviri?: or, to cqnfiU Th§ fixasphU md the 
Ihorteil way. we can. acquire either Qf;thefe 
arts, the better^ Ibeliev^;^ in. all refpeifts* 
We cannot poffibly fet about to learn either 
of them other wife *, than by the ufe of 
thfj fenfes. And it: is by no Qieans impof* 

* Children may be obferved to learn to count with 
great labour, and it is long before they learn the terms 
of number perfeftly. — if you lay a very fmall: num- 
ber of fimilar objeSs before a child; that has been 
learning to count for fome time, and afk how many 
there are, he will be obliged to ftretch out his hand> 
tell them over flowly. The eye, which' takes its 
other leflbns fo admirably from the touch, never 
attains much readinefs in the difcrimination of num- 
ber. No perfon, I apprehend, can diftinguifh eleven 
from twelve fimilar objedls at a glance. 

fiblc. 
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veniently be referred to two general heads ; 
either, i. What we ourfelves have perfo- 
nally experienced, or direct evidence: or, 
2. What other perfons affert, that they 
have experienced, or indire^ evidence. Thus- 
we are confined within the circle of fenfe 
by a fpell caft upon every individual of the 
human race, and luch as we can never by 
any efforts diflblve. 

Under the two heads of direft and in- 
direct evidence, there are an infinite num- 
ber of gradations of credibility J in our 
opinion concerning almoft each particular, 
whether falling under the cognizance of 
our fenfes or tefldfied by others, we may 
acquiefce with a different degree of con- 
vidtion. Should any one alk. But how, 
ftnce our fenfes are fallible, fhall we 
then attain to certainty ? It can only be 
replied, that certainty is not among the 
privileges of our nature, except that cer^ 

jtainty 
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tainty which is attainable by fenfe. Infal- 
libility was never, as far as I know, gua- 
ranteed to man ; nor is there any danger 
left, like the Children in the Wood, we 
(hould lay us down and die, left we ftiould 
fall into the pit of error. We differ from 
one another in every circumftance of coii- 
duft, tafte, and fentiment with perfedt 
felf-latisfedion ; and opinions for which he 
has only weak indireft evidence, each man 
entertains with the fuUeft affurance, ilot- 
withftanding he has againft him the bulk 
of his Ipecies. Often as human proneneis 
^ to error is bewailed, it does not appear that 
many among us feel a fincere anxiety for 
that degree of certainty, any more than for 
that extent of knowledge, of which we 
are perfeftly capable. 

Opinions were unfortunately, long preva- 
lent in the world, of which the direft ten- 
dency was to deprive men of the mpft valu- 
I 3 able, 
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able, as being the moft certain, portion of 
knowledge ; namely, that which we ac- 
quire from our intuitions. Now there is, 
I am difpofed to bplieve, no abfurdity of 
opinion which is not produftive of fome per- 
nicious prafticc. Even when the opinions 
are renounced and forgotten, the praftices, 
into which they have deluded manlj:ind, 
may ftill prevail for ages. Of this truth, 
I either fancy or find a deplorable proof in 
the common conduft of liberal education. 
And if Mr. Locke * has In vain difcovered 
the principles upon which education ought 
to proceed, and in vain applied them with 
great, but not unexceptionable ftill, I at- 
tribute his want of fuccefs, very much to 

. * I by no means forget Mr. Locke's gre«it prede^ 
ceflbr, Bacon^ tS yAxQk Advancemni of Learning Iwifh 
to fee a new 8vo. edition. The common old thin 4to. 
is not adapted to modern delicacy in books, and it is 
not indeed a pleafant book to read. 

the 
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the deep impreffion left by the Antient ]\^e- 
taphyjics. We know how ftudioufly Plato \/' 
depreciated the body, the feiifes, and the 
informations of fenfe ; how his excommu- 
nication of our perceptive powers Was con- 
firmed by the peripatetic /i^^w/^sj^/j, and how 
both were amalgamated with the fantaftic 
religious opinions, that fb long bewildered 
and brutalized mankind ; as alio what au- 
thority this monftrous mixture of hetero- 
geneous reveries maintained during a long 
iucceffion of* ages. *^ The Platonifts,'* fays 
Mr. Harris *, *' confidering fcience as - 
" fomethilig ascertained, definite and fteady 
" wotild admit nothing to be its objed 
*' which was vague, indefinite and paffing. 
" For this reafon they excluded all indivi- 
*' duals or objects of fenfe, and, as Am- ^ 
*' nionius exprefles it, raifed themfelves in 

* Treatifes, p. 341. 

1.4 *^ their 
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^* their contemplations from beings parti-? 
*^ cular to beings univerfal, and which 
" fl-om their own nature, wercf ?tefn^b 

^^ and durable -. 

^* Confbnant to this, was the advice of 
" Plato, with refpeft to the J)rogrefs of 
** our fpeculatipns and inquiries, to defcend 
^' from thofe higher genera, \yhich include 
^' many fubordinate fpecies, down to the 
^* loweft rank of ipecies, thofe which in- 
^.^ elude only individuals. But here it was 
^* his opinion that our enquiries fliQuld 

** flop, AND AS TO INDIVIDUALS L^T 
<' THEM WHOLLY ALONE ; bccaufe of 

" thefe there could not poffibly be any 
^* fcience," 

Such were the ravings of the parent of 
myfticifra. And as ^he Barbarians of the 
Weft could not but liirvey with an enthu- 
fiafm, bordering on adoration, the fine 
compofitjons of the ^ntient writers, this 

ftutiT 
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f^ntiment greatly contributed, by an obvi" 
ous aflbciation, to their baneful efFeft. 

What has been the progrefs of phyfical 
and moral feience, fince their cultivators 
have gone direftly contrary to the advice 
of Plato, is well underftood. The Icience 
of grarnmar has been juft created upon 
precifely the fame principle ; but morale 
phyfical, and grammatical inftruflion, 
whigh, as well as difcovery, muft in order 
to be efficacious, proceed from the obfer- 
vation, or, if you pleafe, the exhibition of 
particulars, is flill conduced after Plato's 
own heart ; and were he now to vifit our 
feminaries, there is every reafbn to pre- 
fiime, that this contemplator of beings uni- 
verfal^ would be fatisfied with our confor- 
jfnity to his injundions. For afTuredly, we 
neglect, as much as in us lies, the culti- 
vation of alj fuch knowledge as the fenfes 
convey, and we let individuals wholly 

alone. 
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alone. The coiifequence is, that when 
the term of education has elapfed, the 
greater number find themfelves utterly def- 
titute and helple{s; without an outline 
which they can afterwards agreeably em- 
ploy themfelves in filling up, and with 
few or X no acquifitions which they can ap- ^ 
ply to the fervice of others. The few, 
who feel the pride of fuperior powers, have 
nothing upon which to pique themfelves, 
but certain pretenfions to tafie. 

Thefe pretenfions, I believe, fhew, on 
the one hand, how, according to Mr. Locke, 
men, after efpoufing certain well-endow- 
ed or . fafliionable opinions, " fcek argu- 
/' ments, either to make good their bcau- 
.*' ty, or varnifh over and cover their de- 
** formity ;'* while, on the other, they 
furnifh an inftance, where more than or- 
.dinary penetration is required to make a 
difcovery, or more than ordinary ingenu- 

. oufnefs 
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ipufiiefs to produce a confeffion 
expeft indeed, that a man will 
fecret as long a^ he can frorr : 
well as from others ; for how ' 
he may have laboured, and ho\ : 
Jarly he may have paffed througl 1 
he muft either lummon up r^ 1 
begin anew, or perpetually c . 
with him a mofl: humiliating 
nefs* 

Where the taftc has been ali 
iively cultivated, the charatdler \\ 
out energy, and its mofl: promii i 
will be that delicacy of feelings ag ; 
Mr. Hume has entered fo juf 
Gray, fl;ripped of his genius, is 
fair model of a man of mere 
nothing can be well imagined lei \ 
than Gray's fickly eonfl:itutioii 
Nothing, I think, affords a mor 
prefcatation of infellpfl:? thus pv 
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live than thofe mafles of ^ animated jelly, 
which one lees at times fcattered along the 
fea Ihore, without bone or tendon, that qui- 
ver to every blaft and Ihrmk at every touch. 

The futility of this plea in defence of 
9> method, according to which more time 
is conlumed and more drudgery undergone, 
than would be lufficient to learn half the 
Encyclopedia in addition to all that is 
really acquired, plainly appears from the af- 
Ibciation of the moft exquifite tafte with 
the greateft proficiency in phyfical know- 
ledge. Such an aflbciation has frequently 
been feen in our times ; in Haller, Born, 
BufFon, Murray, Darwin, and twenty 
others *• It will more and more frequently 

be 

* Mr. Heyne, whofe tafte swid judgment will not 
be difputed, fpeaks always in as high terms of real 
or phyfical knowledge, as Bacon himfelf. " Na- 
turae vero cpgnofcendae ftudium, omnis vene philofo* 

phiae 
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be feen, as we difcard more and more of 
the inveterate errors and inadequate infti- 
tutions of our anceftors. It is impoffible 
to doubt that out of every hundred of li- 
berally educated perfons, whatever be the 
extent of their capacity, ninety might have 
acquired as correft a tafte and infinitely 
more knowledge than they poflefs. 

As claffical literature is not the whole, 
nor the moft important part of that which 
ought to be taught in the courfe of a good 
education, fb even to acquire this, fome 
better method than that which we at pre- 
le^t follow is wanting *. In fad, many of 

thofe, 

phiae fundus, humanas mentis fax certiffima — ad ea 
guoque, qua extra Jenjibikm naturam pojita ejfe dicuntur^* 
Ppufc. iii. 204. 

* Hemfterhufius, fays Mr. Ruhnken, commentitias 
anomalias, qUibus grammatici omnia perturbaffent^ ^xplojit, 
denique Un^bras lingua [Graca mmpe) per tot facuJa of-^ 

fufa^ 
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thofe, who are made to devote years to the 
puriuit* appitoach no nearer to the objedl, 

than 



fufas If a difcujfttj ut qua lingua nulla eji neque verbis 
neque formis copiofihry eadem JAM' nulla reperiatur ad 
dijcendum factlior. 

Our fchool bbys, I am much afraid, know nothing 
of the confummation announced by Mr. Ruhnken's 
JAM, however devoutly they may wifti for it. They 
feel what Lennep ftys will be the cafe, as long as the 
Greek language is taught according to our barbarbu^ 
grammars^— w7>// trijiius ejus Jiudiis imjenietur ; nihil 
quod poffit juventutem ab ejus linguae cul/ura, deterreri 
magis. We are unacquainted with thofe. few and 
fimple^ rules, ad quas omnia in Unguis y tanquam ad nor» 
mam certijpmaniy exigi pojjint \ quas ex ipf a lingua natura 
du^asy y rati one fuffultasy ?nemoria infigerey iff infixas 
conjervare diutijfime pojfis (p. 4.]. 

Aflirredly^ if the fpirit of the claflics be fo fdlutary 
to the youthful mind, we (hould infufii it as efFe£tu- 
ally as ptbffiMe. Now, ' befides thofe quoted ' above, 
there is other high authority for fuppofing, that our me- 
thods are -not fo effeflual as thofe pradifed elfewhere".* 
J Some 
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thaa children when they. give chace to the. 
exttemitj of the rainbow* Nor is any thing- 
more 

Some years ago, the king, fuppofing that our 



fchool editions of the claflics, might be ufeful in his Ger- 
man Dominions, ordered a colleftion of: the books ufed - 
at Weftminfter and Eton to be fentto Mr. Heyne, at 
Gottingen, Of thefc editions Mr. H. • has pub- 
lifhed a review^- (Gottihgen Magaxine, 1780, No. 6,* 
p. 429, &c.) : he niark^- the greater number with a 
ftrong note of difapprobation. He is ftruck by the' 
metrical part of ^ our Latin grammar; obferves, that* 
it muft' needs be very crabbed and obfcure ; and feems ' 
to doubt, whether we are qtrite fo ' abfurd as to force 
children to learn it by rote. It is, indeed, to be 
hoped^ that this moft painful inftniment of gramma- 
tical torture will- feton be generally laid afide. Our' 
claflical fcholarswouM perhaps wifti, that the whole 
of this Review might be tranflated ; and were Mr. H.'s 
remonftrances likely to produce an alteration, it would 
be a work of humanity to tranflate it: but I fufpedl 
that the immediate efFe6l would be to alarm our pride, 
rather than correct our errors, as the following ex- ' 

preflions, 
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more Common than to fee the fchool ini 
cbllege books, finally configned dVer to the 
damps and cobwebs of the dark clofet, the 
moment their poflcflbr becomes fui Juris* 

prelBons> which may be confidered as a fummary of 
this celebrated profeflbr's opinion on our method of 
inftru&ibn in the Latin, may ferve to fhcw : " Ex- 
** perience, he fays, proves, that good Latin is no 
** where more uncommon than among the £ngli(h# 
•* Their bell fcholars [Humaniften) often write a Latin 
** ftyle^ full of folecifms and barbarifms. Even in 
" fome fchool-books the preface and additional mat- 
** ter are exprefled in very bad Latin. At this no one 
« will be furprized, when he fees how they are in- 
^* troduced early in life, to the knowledge of Latin-" 

Mr, Heyne fpeaks in the mod contemptuous terms: 
of that, which Mr. Harris calls Dr. Clarke's " ra- 
tional edition of Homer.** The tranflation, he fays, 
is barbarous, and a difgrace to the poet — ^the gram-* 
matical obfervations either falfe or trivial, the thou* 
fand times repeated references to which he thinks in- 
tolerable : the notes, he befides obferves, feldom af- 
ford the illuftration wanted, &c. &c» 

It 
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It^'as partly in order to ftrengthcn, if pot 
iible, thofe arguments that have been 
tirgcd in favour of a plan of education 
which fhall pay Ibme attention to the fenfes 
and the underftanding, by many iUuflxious 
writers from Locke to Condorcet * ; partly 
to take away from the revivers of exploded 
ablurdities, that fiipport which they have 
been defirous to gain, by forcing into an 
unnatural alliance with their caufe, fb re- 
/peftable a fcience as mathematics; and 
partly to (hew what falfe meafures of ob- 
jects are taken by thofe who have no bet- 
ter rule than antient metaphyjics^ that thefe 
remarks a^e offered to public confidera- 
tion. Had it not been for fuch colla- 
teral views, that eminent patron of lite- 

♦ In his memoirs on fulllc inftru£fiony in the BiBlio* 
ihejue df rhomme fublique. 

K rature. 
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mature, whofe name may be read at the 
bottom of the title page, Ihould never have 
rifqued upon them the expence of paper 
and printing. 



tr H E END* 
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N O T E L 

On the Syftem of the Greek Language, pro- 
pofed by Schultens^ Hemjlerhuis, their Dif-* 
ciples^ and by Lord Monboddo. 

Neque enim ad grammatfcorum regulas Ungua fuerunf con^ 
dha ; fed ex Unguis multo ufu popuhrum jam iritis et 
excubis, reguJa tandem funtformata. 

Lennep, de Analogia, p. 55. 

IT fecms to me hardly poffible for a mere clafBcal 
fcholar'^o make any difcovery of importancfe con- 
ccrning the ftruSure of language. The little fuccefs 
with which the long-continued efforts of fuch feholars 
have been attended, and a confidcration of the Greek 
.and Latin languages themfelves, concur in counte- 
nancing this opinion. The Greek language (and the 
Latin is fcarce any thing but a dialed of the Greek), 
has its furface fo highly varnifhcd, and its joints fo 
clofely fitted, that the acuteft farveyor could hardly 
ever have afcertained the original materials of which 
K 2 it 
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it is compofed, or have diftinguifhed the fize and ihape 
of the pieces that are thus nicely adapted to one an-* 
Other. Had not Schu}teqs apd Ten Kate deduced 
fome juft ideas from the (hidy of languages, whofe 
ftrufturc lies more open to infpe^ioq, I cannot eafily 
perfuade inyfelf, that Hemfterhuis, or his difciples^i 
l^nnep and Valckenaer, would have contributed any 
thing material towards the philofophy of language, 
Their merit would, in all probability, have b^en con- 
fined to the purification of the Greek grammar from 
9 few of its abfurdities, and to the interpretation and 
amendment of pafTages in Greek authors, 

That I may not be accufed of lightly advancing 
this unfavourable furmife, I (hall endeavour to ren-r 
der it probable, that their knowledge of Greek hus 
lerved but to bewilder the Dutch Etyjnologifts, The 
more, ii|dced, I conQder (heir fyftem pf (inalogyy tl\e 
more docs it appear to ipe to be repugnant to cve^y 
kind and degree of evidence, as well 4s productive of 
particular errors without end. Where one can judge 
of their pofitioijs with any fort pf confidence, there 
they feem palpably erroneous; and in other cafes, 
contrary to all probability. Neverthelefs, what they 
Ji^ve PQlleftcd, when properly arranged, will be found 

tp 
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to confirm the true theory of language, by many very 
ftriking fa^s. 

I have already Ibofely obferved^ that their fyftetn 
fuppofes a regular derivation of the language from a 
few fhort primitives^ Lord Monboddo, m6re con- 
fident and itiore ingenious, reduces without hefitation^ 
the Greek primitives to the five duads already quotedi 
and had he tufted his attention to the manner in which 
the vowels are formed by the organs of fpeech, and 
perceived their near affinity, he might with juft as mtKh 
propriety have reduced all his primitive^ to one* 

The Dutch etymologift^ do not all feem to have fo 
much narrowed the bafe of their building. They a£* 
fume triliteral and qiiadriliteral as well as biliteral 
roots, and are doubtful whether there are not quinquelW 
teral. Invejiigari p$teritf fays Valckenaer, quot pr^ 
habiUter a pirimis fapientibus illis linguae conditoribus^^y 
JimpUcia primitlva fixa fuirint &r conjiituta — Verba prU '"--. 
mitiva ab A incipientia in antiqud i^ Jitnplici lingua fue^ 
runt tantum duidecim mmpe^ «fi*f» «eyv^ aKtt, aJut^ »/«## 

aw, obittif Off, avif arut Ct M 4 

Ab mxt/, axeuj, uxitj, axiu, oxoat, axvAN^and fo On till 

you come by a regular increafe, even to aKfu%f^ei^.^^ 
Again, 

Ai ayv, uysuif aya^ut ayaWf a^oAXtf, ayava, — Mr^ 

Scheid, when he calls the five bilkeral, the moft 
K 3 fimple 
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fimple roots, (Etym*. p. xlvi at>d xlvii), (Vems to come 
nearer to Lord M, as does affo Lennep, when he ob- 
ferves, manifijium itaque efiy e^ctitij^ in antiqua Kngu& 
GrdtcA has ^\VkK^ f^rwuis ftmp&cijjimas (viz. the duad$)^ 
eafqui adio merito primas Grace lingw^ or igines dki. 

\ti this manner, ^len, by iniertion of letters^ and 
the confeq»ent enlargehaent of wends,, was t&e whole 
language formed from a few roots* And, as Valckc/i- 
naer further remarks, Ajt v^bii ffiimtivisf hmptafti 
t4fidpm JKrfHus ei radkibus^ gmano Hngua harto inftis^ 
derivatcrum verhorumy tan^am to^kkm iMmorum facundm 
propago emicuit et propuNulavk^ And not only was the 
mode of the derivatimy but that atfo of the ^0f^bfitiMp 
of words fixed by thefe fame wife founders,, who be- 
held in fpirit the ftiture fortunes of their v»bal pro- 
geny. — Verba atttem mm vefbis,. & nomina aim 
nominibus moth tarn vark et htm artifieiofo * comfonf 
queunfy V ^ii ntvfcem inneSfi et iiiigariy ui comfmeffdi 
el glufrnandi rationesy quas PRtMI CONDITORES imgtuf 
admirabiUs fixiffi videntur^ ntilBs reguUs inrludi foffi w- 
uetiHiur^ i;p, 22.) 

How little probable, or rather how impoffiblc, any 
fuch formation of a language is, the hiftory of mankind 
evidently fbews. Upon what grounds can fuch a de- 
gree of forefight and taftc be imagined to have ex- 
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ifted among the Greeks before the hidorical times i 
and the inconceivable enterprize of laying out a Ian* 
guage according to a regular plan, could not have ef- 
caped both hiftory and tradition. The motives and 
the means of execution defy conception. If Ariftotle 
and Plato could not fee this artificial fyftem, when 
the language lay a£tually before them, fhall we be-> 
Ueve that their remote and forgotten predeceflbrs could 
call it up before their imagination ? In truth, fuch a 
reach of thought is not the affair of untutored and 
uninfpired mortals, who, as they had a language of 
art to form, muft have fpoken a rude language. Now 
in the condition of fociety, implied in this fuppofi- 
tion, human life is divided between fchfation, fleep, 
lifllelTnefs, and phrenzy ; for the tumultuous fallies 
of the exalted imagination of a favage, fall nothing 
fhort of phrenzy. Such an effort of generalization 
one may therefore as reafonably expeft from the re- 
mote anceftors of Homer, as an Effof on Human Vn- 
dirft(mding from an Hottentot* 

lif the other member of the dilemma be preferred, 
and thcfe CONditores be placed in an age fo culti- 
vated as to have a written fpeech, the garden of lan- 
guage will, it is evident, be already occupied, nor 
K 4 wiU 



136 OBSERVATIOKS On 

will there be fpace for thefe new roots, and the wide* 
fpreadipg foliage of the trees which they produce •. 

If we furvey a cotledion of Greek words analogi**' 
cally arranged 'f, and admit their affinity, we may 
form two fuppofitions; i. That the long words arc 
formed from the fliort by extenfion ; or, 2. The Ihort 
from the long by contraftion. Now as we have no 
pofitive hiftorical evidence to determine which of thefe 

* ConfiiUramus linguam Gracam^ tanquam h$rtim finplici ac na- 
turali pukkriiiuUnc amoadlfimum^ grata Jlonm diverjiffmorym eopid- 
cultifimUM^ ei mirificum in moibim variegattm ; fed cujms korti prs 
uUrk kortis natura duplicem ab ratimem eft admirabilis ; primam, 
quod JifpeQemus korti amplitudinem & capaciuUem^ arbores ferat 
manero pauciffimaSi arbores vero per eofdem ordines direBas ; arboretp 
quorum proceritas & laU Jpatiofa et in longtm diffuja ramorum am* 
plitudofpatium korti totum opacet, Deinde id arboribus hujus korti 
peculiare ej% quod truncus omnium arborum Jit JmilHmus^ quod rami 
in mnibus arboribus numero pares ad eandem lineam videantur ednBi^ 
quodque in ftngulis rands omnium truncorum totidem reperianturJbHa^ 
nulUs lineamentis dijparia^ adeo ut quivnius randfoUa^ umus trund 
ramos, ocuh atriofo et philofopbico CQnfideraverit^ ac probe perfpextrit^ 
is eddem opera mox nooerit, Jinguiarum arborum rami. quotfoOis 
gravati luxurientur^ quot rami e fnguUs trunds prcpullulaverint. 
(Valkcnacr, p. a/.) 

+ Valckenacr, (p. 58, 59.) has an alphabetical arrangement of 
an hundred words derived from emai^ 

is 
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is the true fuppofition, fo neither in itfelf does the 
fyftem of analogical abbreviation appear more impro- 
bable than that of analogical elongation. 

And the former fyftem is countenanced by all ex- 
perience in languages. After they are written, and 
doubtlefs alfo before, they (hew a ftrong tendency to 
drop letters. If there be exceptions to this rule, they 
mre afforded by a few words of infrequent ufe, or by 
words adopted from languages already in efteem, a 
caufe that never difturbed the natural tendency of the 
Greek language, or by fome very peculiar circum- 
ftance : as our adoption of unlefsf inftead of Zp/}, ufed 
by many of our old writers, was perhaps determined 
by our taking lefs for a term of comparifon. Here we 
negledl caufes which operate to fuch a fmall extent, 
as well as changes made merely euphonia gratia : Had 
the Greek language afforded this feries, 

Mr. Valckenaer would doubtlefs have fixed upon if 
as the primitive. Yet wherever there is an opportunity 
of obferving fucceffive alterations in words, we ihall 
find abridgment and not extenfion ; whether in the diffe- 
rent periods of an improving language, or, (where it is 
exceedingly remarkable,) in the difference between the 
long concatenation of articulations in barbarous tongues, 

and 
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^ and the monofyllables that form the bafe of writteit 
languages. We cannot but fuppofe, that this latter 
change has taken place by degrees ; it is not very eafy 
to believe^ that words have the property of fhutting up 
all at once, like pocket telefcopes. Lord Monboddo, 
I know, pretends, that languages of art muft be niade 
by mm of art^ that is, by thofe ** who have made a 
" particular ftudy of words and things, with a plan 
<* or fyftem, proceeding in a certain method, and ac* 
'< cording to certain rules for the attainment of that 
<^ end i" but, as ufual, he forgets to prove all this *• 

He 

* Here is si fpeciaen of his Lordfliip's mviaer of argiuqg, &c» 
*< It may be diought^that though there be, no doubt, a great deal 
^ of art in language, yet it may have arifen by degrees from 
'' experience, obfervation, and vulgar ufe ; and that in this way 
*< even a language of art may have been formed without any re- 
<* gular plan or fyfiem. If this be true, I think it muft be true 
*' likewife, that til the other arts, liberal as well as mechanical, 
<* muft haive been invented in the fame way; mdtkat pwUmg^ 
'* mufic^ arckiuBure, nmft kave ken the wtrk of the mere V¥L- 
** OAR P' II. 483. Some philofophers have been as liberal in 
imputing arti or ingenious contrivance, to rude nations, as Lord 
M. (who quibbles not a little about the term art) is niggardly. 
Thus the trial By jury has been imputed to profound political wif- 
dom, as if a review had been taken of all a&ual and all poj^k 
I modes 
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He informs us further, that ** the inventors of the 
*^ art of language were men of authority among a fa-* 
" vage people." (II. 497.) Now let us hear what 
tafk thefe favagc men of authority had to perform t 
Ikft, ** A fyftem of etymology was to be formed, by 
" whkh the whole language was to bo derived frorai 
** certain primitive founds, or radical words. Then 
** ca&s, genders and numbers were to be invented^ 
•^ which anfwered a double purpofe, both of expreffing 
** different relations and other circumflances of things, 

modes of athninifteridg jiiftice ; and tfai» had been preferred updo 
compa^oQ. But it il, iu fed, a very obvious fiiggefHoir of 
cnur ietafe of jitftioe, tmd follows ininiediately from that principla 
of bwmtn nature, whkh U fo admirably unfo^ded m the tAeorj^ 
ff morai fintiments, by Dr. A, Smth. Jurymen are hut arbiters 
tinder another name ; and arbitration is the mod natural, as well 
at the »oft excellent way of compoGng differences. The only 
difficulty perhaps wa» to transfer this method from civil to cri- 
minal caufet. But after all,, in eftablifhing and regulating a mode 
of difpeaGng jufiice, which was di6late«l by feelings lodged in 
every bofom, there is^ nothing which we need imagine placed 
beyond the reach of mindt kttle inored to refle6lion. Several 
nations, we know, inherited this invaluable blefling from their 
vude ancefiors; and probably all enjoyed it in fome form or 
ttiher^ till it was wrefied from them by their opprellbrs. 

*' and 
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'* and of connejling words together in Syntax. Then 
'< tenfes and moods of verbs were to be contrived^ 
** by which the circumftance of time, and the aSec- 
** tions and difpofitions of the human mind with re- 
** fpeft to the aftion of the verb, were to be ex- 
** prefled." (II. p. 489.) The language was befides 
to be made mufical ; and before every thing, it was 
neceflary to have accomplifhed " that great work of 
'* fcience, viz. analyfis." 

The univerfal tendency to cmtraSiton, is not lefs ap- 
parent in the Greek than in other languages : and 
the writers whom I have quoted in ^Bsii&i^mt in- 
fiances, both prove and allow it, though in the for- 
mation of the language they feem only to think of the 
contrary procefs ; a procefs without caufe or motive, 
unlefe in very rare cafes, and therefore contrary to 
nature. Lord M. gives us this gradation. From 
ruvltiMPot, (the original infinitive, according to him,) 

come Tt/flrlira* 

Tvirliif 

Tvwlii9 {XL p. 507.) I 

So alfOi tfA^itet^n i/E4»3t, i/Ljuu», tfM9 
Lenacp. S^traf, 5p«, ^jp5 

for, tt%^ fi — n^f « 

Vakkcnaer 
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Valckenaer allows contraflion in fuc 
«nXiMtf**— «DrX«tf9 — T»p«w, — rfcw — »• and h< : 
jeafily have «r?u5 and r^S, 

Mr. Scheid fupplies a great number : 
both in Greek and Latin — ^as ^owo?, \ 
<raxo(, ««| : of idOf I eat, he obfei i 
verbi per /x, ejl effiy f/iur, hoc eft, t \ 
editury p. 34a, where he explains wl 
place of the s. — In a few inftances, 
order of derivation, which I lay to the : 
etymologifts, is palpable. Thus, a fLvv of : 
ift futurum, >ty<r^*. et ^ geminata, Jtwvw. 
word, Imitative of found, every one's » 
faim, that wertrv muft haye been befon 

fo much more expreflive f. Scalig : 

^* mitto" I fend, from f*»Io?, a thready *' 
mittit, elongat,"— No, fays Mr. $., 

* His ingenious obfervation on the very gc 1 
4ererve> to be quoited : Jado proprie m lucem ! 
Undo. . • • • Unde j§m JaUm inUUigi pQteritf qv 
hcctt adhibeiUur tantum ^exterais ^ \\ic\ qua\ 
bus ; eUtcnm vero, agere de inttrnis proprif dic(^i\ 

+ TiriaffUi pinfo, forti pro wio-auy a «rto;, 1^ 
gijcum,) is furely an example of the fame pen 
f^d maiiy others might |>e cpumeirated* 
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fnUt, which is akin to fjkivy and therefoie iignifies any 
motion, quo quid elaxefur ct pro^iaafur. The fame 
fort of miftake perpetually occurs in the Etym^iogicumy 
vrhere all the primitives have a general meaning affign- 
cd to them, and the derivatives a particular. Now 
it is obvious, that all flgnifications mud artfe from 
particular perceptions, and the meaning of all i^oids 
|>e analogically extended ; we muft firft have a given 
motion, and then the term for motusj quo quid. Hence 
when it is faid, that f^fr&f, ^jmu q. mauff, comes from 
fiu» penetroy this order muft be the reverfe of right, 
unlefs a word for penetrate had been derived from 
fome other individual phacnonienon. 

But what overturns this whole fyftem of analogical 
elongation at once, is a difcovery of Mr. Scheid, to 
which Leimep contributed an hint, and the eaftern ^ 
languages a direft analogy : this difcovery affords by 
far the moft important elucidation of the ftruflure of 
the Greek language, of any thing contained in the 
three volumes, of which he has been the publifhe?. 
Indeed, the obfervations of Mr. Scheid are, in ge^ 
neral, much fuperior to thofe of his predeceflbrs, ef- 
pecially to thofe of Valckenaer ; and the fuperiority 
probably depends on his great knowledge of the ori- 
ent;al languages. 

Thefc 
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Thefe languages, as he remarks, univerfally form 
the perfons of the prseterite, by adding certain fyU 
lahles of the ancient pronouns to their infinitive forms. 
Thus Sjckahh in Hebrew fignifies decnmbere, and aftaf 
tUf and atiem, v&i ; hctice by coalefcence and contrac- 
tion, j/Vj^jstM-ta^^^k^s^/j and sjckeM'TEU , iktuiuijlis. 
In like manner he fliews, that from the coalefceocc of 
«yw, r^f, t^(, a^*?, (which as well as ifwf and if*pf 
all ftood for the firft perfon fmgularj) with certain 
other words or fonnd^^ were formed the Greek verbs 
in -w and -u* ; as 

"Am or ap, for fittyw Or «tif** / breathe^ from the co- 
alefcence of the firft vowel, (originally perhaps feveral 
times repeated, in imitation of the found of breatli^ 
ing or panting a » «,) and syu- — So alfo, from wlp, 
a found imitative of fpitting and the fame pronoun 
nriJfti or wlup for ^rit^iyw, or <Er1u(p» He goes through 
the other perfon s of the verb, and (hews, that they 
are compofed of tzdfomung pronouns and other founds* 
The Latin verbs in -m^ (tnfuam, &c,) he obfcrves, 
correfpond to the Greek in -f^i. The infinitive is 
formed, in the fame way by the addhion of -nr to •nron^ 
&c. This is common fenfe ; here we have fat is, 
faflory reafons aiBgned for each change ; whereas 
Valckenaer and Lord Monboddo have both been led> 

bjr 



144 OBSERVATIONS OK 

by their fyftem of derivation, and each independently 
of the other, to afiign a fortuitous and caufelefs 
origin to the verbs in ft*, and alfo to miftake their re- 
lative antiquity. " There are at prefent in Greek," 
fays Lord Monboddo, " two kinds of verbs, one ter- 
** minating in -«, the other in -fu : but it is evi- 
** dent, that thefe laft verbs are derived from the 
** circumflex verbs in -*J ; and thtit they were a variety 
*' in the form of the veris, ' introduced in later times, 
*' and no part of the original confiitution of the language^ 
*< Accordingly in the mod antient dialed of the Greek, 
*' I mean in the Latin, they are not to be found." 
(IL 515.) Nearly fo Valckenaer — a verbis in o« 
pianarunt verba in ujxtj a verbis in w^ verba in ^u 
(p. 16.). In Homeroy fays Lennep on the contrary, 
Jonge plura hujus generis verba (in /*») quam in reliquis 
Jcriftoribus Greeds reperiuntur (p. 113) : he adds, that 
the -/Eolic dialed, having undergone lefs change than 
the Attic (that 15, in fad, being older), has far morp 
verbs in -/w^. 

The whole theory of the formation of perfons and 
tjcnfes, by changing letters ^nd fyllables, muft be a^ 
falfe as it is unfatisfaftory, and it afligns the reafon of 
yiothing* All the Greek perfons and tenfes and 
p]}lique cafes mi^ft be explained by th? ;?n^tomy of 

th© 
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ttie wbrdsy as Mr. Scheid hais explained them i& 
fome ihftancer. I might juft as well fay, that A 
fcalf is derived frbm To fcafp, by changing TO int<> 
A, as that h^yhf'^ is JEbrmed from Ciwyw^i bjr change 
ing a into fif, afid fo on in all tenfes, moods, and 
cafes. The argument from the analogy of the Greek 
words a£tually difleftedi corrbborattd as it ir by the 
knalogy of other languages^ whi«h like the En^ifh 
(as / think, wi think, yaa think, they think) fnfx in* 
ftead of fufiiKing, ill order to form the perfons 
of their verbs, is perfe&ly dedifive r nor is there any 
thing better than mere aflertion to oppofe to it. And 
L^nnep eftimates the aflertions bf grammarians at 
their full value, when he obferves t Id nifnirtm femptir 
tenendum, in hoc ftudiorum genere, parum ufsr- nihil feri 
vidij/e grammaticos, tarn veteres qtutm reicehtiores ; adeoque^ 
nuSa modo eorum pladtis ejfe ftandum, n^ turn quandb 
ex ipfd lingua natura petita effe ea upparetU (p. 55.); 
Indeed, except as to the found of a language^ it is 
indifferent whether thefe modifying woirds are prefixed 
or fuffixed* In Sw^fli^ the articles are annexed to 
the end of the Words ; and this, I believe, is one rea^ 
fon, why that language is fo much the moft melliflu-* 
bus (and of courfe the only one abounding in operas) 
of the whole northern fifter^hood* We may be af« 
L furedi 
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fured^ that u was never metamorpl^ofed, a$ V^Icie^ 
;^acr fuppofes (p*'44.), by any granunajtkal roag^ 
in%Q ivr " ^ nudce perfbns, npr into oi or ^o« to iDake 
AQiinSj as ctKof, am, otu^o^t the A\Skip^siQ vfvaSi depend 
Hpott the apppfUion of difierent wpii^, an4 dp exterr 
mmatron perhaps of the laft fyllabfc of the ffrft, and 
the firft fyllable of the laft, of the coaleiciog wonb* 

Hence it aqipears thaf hoxiMovboidOp as well 
is the ff efi^erhn^an (chopl, were gi^of^Iy deceive^ 
yn ii^ofing the T^^rJ or verb$^ to be the parent 
word of the whole Greek langjiage ; the veifcs or 
firords which we coajugste, were of late forn^^^ioa ; 
juid noif^ ^ the langaags was ground down f>y uie» 
Nouns, or the naixies of perceptionsr are, in truth, 
tl^e only IBK part of fpeech : from then» all was de« 
ftved. Several yjears ago, a geAtJemai in Qxford, 
tyrhofe mmnte (kiB in languages and g^eral juftneft 
pf views, ai^e not fufEciently known beyond the ^jirde 
pf his friends, fbewed me by kiftances, tike that ad«» 
iJuced by Mr. Schetd, that the Hebrew timguage has m 
Verls. In the farpe fenfe^ ^ Saxon languages ai^ 
srithout v^rbs ; and the Giieek verbs are compofed of 
nounSf Accordingly, Mr, Tooke very juftly dWerves, 
that ^^ a confid^ation of ideas^ Qt of die mindf or of 
" ihings^ relative to the parts of fpeech, will lead us 



^ np farther than to nouns; u e. the (igns of thott 
** icnpreffiom or pamts of ideas. The other part qi 
*' ipeech^ the vefi, muft be accounted for from the 
V Qeceflary uA: of it m commUniicationk It is in 
*' &£l^ the communication it^lf ; and therefore well 
<^ denominated P«f«^ di^m. For the verb is quoA 
*f hquimt, the noyn^ ^ y^^;/' (p^ gt.): to make a 
verb> or to communicate> we put together the name 
1^ a thing and of an a&ion or paflionk The. mod^ 
^ expreflion of childien and Africans frequently ex^ 
fmpUfies this remar]c. 

Tp cpnclt^de a conteijl with chimxras> which af-* 
^ds ho immediate fatisfa&ion, and in its moft favour* 
^le iflUe^ can confer little honour ; 1 (hall quote from 
Mr. Scbeid a pafiage,. in which he finally rcje^s th% 
9rhple ftnaUgj of hjs .n^aflers ^ ai^d if we had none but 
prseteraatural means offered to pur choice^ I ihould^ 
with him> prefer revelati<» to 4i« fiipp9iiti9n oi 
lude men falling upon this imJUiiner*$ method of fa^ 
fliiomng a language^ l^y fttcking letters in the midc^^ 
or at the end of little prim&iives^ in ofder to puff 
them out* Equidem faieor^ Jubtikm mm's mhi fape 
yipm fu^ iftm yum diximus^. deriyand^. rationem ^ 
fjtu^ V0ro mHfmffimi Gn^^i nmmm Inm ds a>i9mttnl 
oonfilio^ in femvMiis fiM amplificatloae, fifat l^tkpi ; 



14^ OBSERVATIOlffS 0» 

ut ah axe^mferia nh'^ua vxnU de qulnqncv^calthsf ef- 

fommrmt Orgetif^ ajuuf OKtVf antubt^ tnvaff ab tk^t iX««| i^itf^ 

■XiB^i fAe#, t^yjtf. Rudibus morialihus^ fjt vd vrnxtmi Rn- 
gum hwnmtmn opus effh exiflimes^ quod nun qua m ego 
crcdiderim] anUquam lingua jam cmftitufa ijfet^ earn tn- 
^wf nr «MftCE»iS£ifj qua vix aphthjophis^ novmn forie Unguam 
condituriSf expiBari pojjtty id tfera nhnium mi hi viditur 
efff^ in /mc anfiquttatis JludiQ ; mque id vafmjfe Lmm- 
fjumf fufrm^fque ipjim prd'eepi^reSj Hemfterhufium ii 
f^akimanum, facile inducorut credam (p, 491.} Mr. 
Si fuppofes mxM% the old dative of antj which is formed 
from ««w, to have given rife to «xitf, and fo forih- 

The phyfical confideration of the vowels will go 
u great way towanls explaining the fafts upon vi^hicli 
this fyftcm of analogy is founded. In the different lan- 
guages of Europe, a, e, r, o, ir, reprefent fome 
fcores, and perhaps fome hundreds of founds, varying 
by imperceptible gradations ; and it is evident from 
anatomy, that fuch founds may be varied without end. 
From the affinity of the vowels, and of feveral of the 
confonants*, it happens that the fame found is in 

* Lenne^'i tdti, if be be tfie author of if, oF arnnging t{ie 
lelteri of iht alphabet, icco riling to their ^nity, h ingcniout. 
Me pUcc^ for iafimce^ c nexito k, b ta ?» d to t, >nd fo ot», 

f writing 
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founded upon a principle, common to alt mmkind^ 
muft prevail to a certain extent in othd- languagei 
as well as in the Greek ; and as Lennep jiiftly ob« 
ierv^^; analogia, m if/a h(mims nafura rfuaumSi iH 
omnibus ommno Jingvisy fro diverf^ huhb earumy <6» 
verfa fuidgmy injlngulis tammy ^quaU nUfdoy per o^mtf 
iarunJem partesy regnat confidntiffimi. It may appeaf 
extraordinary, that a ferfoli, who makes fo many" 
jnft fingle obfervations^ fhoidd adopt a fyftem fo ivt^ 
probable and fo deftitute of proof. But the phafeno* 
menon is not unprecedented; The fadls, adduced 
Vf other theorifts, have foim^imes been flibvcrfiv^ of 
tjheir fyftem. 
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iiiit. TOOKE^s mscavEitiEs, 
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On the Spirit and tendency of. the Doarines 
of the 'Evim Urtfsii^^ and on the Merit of 
the Author as a Difcoverer. 



y^ 



COnfideriog the long delufions which words ^tc 
fuppqxted, the deadly animoCties, puhlxc apd 
private, to which they have given rife^ ^nd how muc}i 
genius they baine rendered ufelefs or. pernicious to 
mankind, grarnmer may be nmnhered among the moft 
important of a|I purfuits. That work, 'therefore, in 
which Mr. Tooke has reveled fo much of the ftruc^ 
tuie of hmguage, appeared to me, on its firft p;tihlic|^ 
lion, one of the moft vahiaUe, as well as one of, the 
moft ingenious produdions, that ever iifiied from th^ 
prels; except Mr. Locke's Eflay, I confidcr it ^ 
that which has mo^ contributed towards the tfaec^ry of 
our intelledual facukies. Whatever may be thought 
of their tmktc, 90 one, I believe, capable of mider« . 
L 4 flandinf 
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Handing the proofs, wiU h^fit^te to a^mit the fr4iA 
of the doSrines it (:ontains. 
But moft fortreifes have fome weak or unguarded 

, fpot. When d ^nK ry is^RsjM^fhei by incontroyer-? 
tiblf evidence, the uiual mode of hoftility is to difpute 
the author s claim to difcovery. Should he be in any 
way abnoxioii?>j this kind of attack is not likely, on 
that account, to be carried on with left than ordinary 

' vigour. 

It has accordingly been faid, that although his phi-* 
lofophy of language be true, yet little or no credit is 
due to Mr. Tooke, fince it had previoufly beep taughf 
by others. If fo^^ Mr. T. was either acquainted with 
their works, or he was not. According to the latter 
fiippofitioni we may confole him by fbme flight com«y 
mendations of bis ingenuity, but, in a fhort time, 
we fhall think no moFe about him. Our tribute of 
admiration and of gratitude, will all be paid, as juftly 
doe, to- his predeceflbrs. But if he was acquainted 
•with their difcoveries, then notwithftanding any tri- 
fling corrections ov additions he may have made, hi$ 
attempt to deceive us, and defraud o^r inftrudtprs and 
I^nefa&ors of their reward, will fupprefs every f<;n- 
tlment but indignatiqp^ 



MR. tooke's discoveribs, ifJI 

The indiftment againft Mr. T., may bilaid in fli^ 
name of Skinner and his brethren, of Lord Mo|H 
f>oddo» or the Dut^h fchool of etymplQgifts» 

The fliare in the ?»i» Ttrt^» due to Sanftijis, . 
Voffius, Skinner, or Junius, who ar^ always,- J 
believe, fairly quoted, will yanifh altogether upon^n 
juft eftimation : nor will any equitable critic, ac^* 
quainted with the progrefs of difcovery, dwell a mo* 
ment upon this chaise. It has always happened, that 
certain faSs belonging to an extcnfive theory have 
teen noticed, and certain hints, which when they haij^^ 
nftmvards been adverted to, might be fuppofed to fuggeft 
it, have been thrown out, long before the theory itfdf 
was fully formed. This can hardly fail to be the cafe 
with all juft theories. A man need not pofTefs a very 
pbfervant eye, npr a very generalizing mind, to no- 
tice a few out of a multitude of f^ds, which he has 
every day before him, and to fufpcft fome connexion 
]i>etween tl^eipi* The predeceflbrs of {larvey vrete fo 
perfedly acqu^nted with the proofs from which Har- 
vey deduced the circulation of the blood, that Haller 
wonders how tl>ey could have failed, efpecially one of 
Ihem, to dyaw the conclufion. But Haller does not 
^e ^efs^ on this account, acknowledge the genius of 

Harvey, 
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Harvey. If it be true that Skinner's ii^ fpolc fo 
plainly and fo loud in behalf of himfelf and his kin* 
dred> why was the cry \(A upon Johnfon, Lowth, 
Harris^ Monboddo, as well as our other gnammarians 
ind lexicographers of high and low degree. It wa& 
beeaufe Skinner's derivation, if it fliines at all^ &ines 
with a refle£bed light — ii was beeaufe it is not every 
man, who has eyes, that can penreive* 

JLord Mo^boddo will not infringe even fo much' as 
Skinnei' upon the grammmical reputation of Mr* 
Tooke* Skinner's merit does amount to finnethsng; 
IhoQ^ the fnm be fcarce large enough to be appre<* 
daled^ Lord Monboddo's is a^ (blituy cypher* The 
^Bowing paflage occurs fai> his fecond voronie, pub* 
lilhed in iT}4r ^d is that upoQ which his cl»m 
muft be founded, ^« I prefer that divi(tob of th^ 
«< parts of fpeech^ that basbeen given both by Pbeo 
^ and Ar^otle, into n^zni vert ; unA I wiU th^ 
^ ita^oat to flieWy Aat alt the other piairtsfof fpe^^ 
^ above-mentioned, (vi;^. the «ight e^KHmonly aiiu 
^ mera^ may 1)e fitly MttHS t6 ^ or e^f df 
^ ffitfe two,** in a note His lordfhip^ inform^ m, 
Ok ^« Ariibtle has giV^ Msi diiSi^n sii his fibdft 
^ of itWerptetation, and IPlatb \k the SbpRMh h is 

^« tnie^ 



** iftre, ftat Ariftotle in his popular worlc 

^* hpon ^b6tfy, ch, io. has ^ven us another divifiori, 
^< more fuJted to'Ae capacity of thofe for whom }i6 
*^ wrote that* bool:, iHx. into nww, ^r^, /ir/zV/r ani 
^ cdnjmSfion.** (II; 28.) To Write falfeood and non* 
feftfe for the edificatton: of the people, has indeed 
feeen a ptaftice common enough fince the days of 
Ariftofle, ^nd probably before him. I do not, how^ 
«trer, in the prefcnt cafe, give Ariftotle the credit <5f 
ixiy fueh laudable" intention, I rather fuppofe that hi 
'HVas not acquainted with any one of thofe phaenonieml 
wJiich betray the nature of language ; if fo, his fluc«* 
^tiation between different furmifes will appear naturd 
enough. His expreffions would undoubtedly hav6 
Been' prfecife and uniform, had he entertained but H 
fufpition of the nature of farticks. Lord Monboddo 
certainly repeats the opinion without comprehending 
Che fubjeft any better than Ariftotle, and no wheri 
Jri his very prolix Analyfis of the forfnal part (f lan^ 
gudge^ which, after all, is no ainalyfis, n6t any thing 
in any degree approaching towards an ahalyfis, doeli 
he offer either proof or *"prefumption in favotir of hii 
hypothefis. He even adjures the reader by his can-i 
flpury not tp imptjte to him any fuch dfcfign. ** The 

^* candid 
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^^ candid reader, fays he, will not undeHbad that I 
'^ mean to fay, that conjundions, prepofitkms^ and 
^* fuch like words, which are rather the pegs and 
^< nails that faften the feveral parts of the language, 
<< than the language itfelf, are derired from verbs, ok 
** are derivatives of any kind, but he will underftand 
^* that I mean the names of things, which arc pro-t 
*' perly the words of a language/' (JI. p. 188.) Thif 
is then what his lordihip's do^rine amounts to, con^-t 
pared with that of former grammarians. They, many 
of them, reckoned eight parts of fpeech; the n^iuf 
and vert among others^ Lord M« reckons two only, 
fill the while merely repeating Plato and Ariftutle j 
—and thefe are the noun and verh^ As to the partU 
cles, wherein lay all the difficulty, he fays, they arQ 
pegs and nails, not tie language it/elf , not properly th 
^ords of a language. And when, he ccmjeftures, that 
|he verb is the parent word of the whole Greek Ian-, 
guage, he muft mean of the whole eight parts of 
fpeech, fix excepted. Whatever may be Mr. T.'s 
dexterity, as a literary thief, he never ftole an ^tom gf 
bis dodrine from Lord Monboddo. Nor do I imagine 
his lordihip would venture an oath, or even an affir«* 
jnation, that any article in the E?^^ HTifOffi* is hjif 

prqif 
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property, except what is duly marked with his lord- 
ihip^s name *• When he comes to explain the pro- 
noun, this is his philofophy, "If either the fpcaker 
" or the hearer be the fubjeft of the difcoiirfe, there 
** is no more ado than to invent two words to defigit 
" and diftinguifii them from one another* And 
" thefe words are called fronmns ^ viz. of the firft 
** and fecond perfon." In explaining the origin of 
the pronoun of the third perfon, he is equally lumi- 
nous. Having premifed^ that if there be an objeft ia 
queftion, of which the hearer knows nbthing before- 
hand, we can convey no knowledge of this objeft to 
him but by fliewing it ; '* but fitppofe the objeft, he 
** continues, had been mentioned before in the dif- 
" courfe, and that in this way he has come *to the 
" knowledge of it, any word marking a reference 
" to the objeft before-mentioned, and denoting that 
*' it is the fame with the objeft now mentioned, will 
** be fufficient to fingle out and diHinguifh that ob- 

* Tbe finl^ poffible cxccptioi] is in the latter part oF thri 
fentence* " The an of language appeari to confif] in four things ; 
" 1» In expT^lItng accurately and liiftrnQly all the conceptions 
<V of the humin wanl* A. Ift dmng tkii ky aift^w words &s p&f- 
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'^ je& from 0tl^r9» Aod here we hgve another pr4» 
<< ooiio o(x}^ <hlr4 perfoD, vvhich (erves to diftinguifh 
^ (nhjtSts of lie converfgtion that are npt prefent.** 
(|I. p* 49.) According to hoid M/s do^trine^ when 
9 man wa« in w^nt of a pronoun^ there was i>o mord 
^do than to invent one ; but h^w he f^t abcwt this in^ 
petition! whytruly^ fagacious reader, this trivial and 
acceflbry problem h^ leaver to thee to folfe. It 
feems clear,» from his own terms, that the pronQ)i|| 
^ not any inorf l^^i^ the conj^a^ons, &c. one among 
^ parts of %pQch which he W(^ld deriye from the 
yerb ; a^d not^^ing, for I wi^ nt^ cayil about trifling 
H)^CGuracieS| wo^ld I^ve been wanting to the theory, 
if, as he. has eAtitiq4 1^ particles, t||ie p^grwcui n^h^ 
g ha4 pl^i^ bim !tp chriAen the pr^^tpyos, ^ix^ finger^ 
f^fis of language. 

Mr. Harris |u:covms for the obfe^at^aa of I'lato 
vfiiA Ariftotie in this manjEief • ^' Hato in his Spphift 
** mentions only two (parts of fpeech}, the nkmpn and 
^* the verb. Ariftotie mentions no more, where he 
** treats of propofitions,. Not that thofe acute philo- 
** fophers were ignorant of the other part$, but they 
" fpoke with rcfercAce to logic or dhk^c^ confiderrt 
^* ing the jeflence of fpeech as Qontainnd in thefc two, 
** becaufe thefe aJom combined make a perfeft affirm 
I ** iive 



" tlve feotence, which none .of ih& reft without them 
" are abk to effeft- Hence therefore Ariftotle ia hk 
*« trfatffe of p9itry, (where he was to lay dqwn th,e 
" elements of a more vajiegated fpeech) adds the ar^ 
'* title and €mjun^im^ &c," In a note Mr* Harris 
quotes Prifcian and Boetius (Hermes, f • 33.) ; the 
former obferves, ha film [part, omt, nempi^ HOMen H 
Verbum) etlam per ft cmjunSi^ plmam facttmt srati^ 
nem i and the latter declares it to be Ariflotle^s meaiLp 
ing, that a fimple enunciative fentence may be ex- 
prelTed by mun and veri alone. I kaow not whether 
this fuppofition will refcue Ariftotle from the impu* 
tation of a difcovery, but we may be certain, I think, 
that he did not fpeak with any knowledge of the ftmc-* 
ture of language. And if there be any thifig in him 
pr in Plato, (for we muft quit Lord Monboddo, and 
^r-integr^s accedin fsntss) capable of throwing light 
upon the fubjed:, why was it left for ages unapplied ? 
Their works have be^n long enough before the world| 
an^ been more than fufficicntly ftudied. Confiderei 
jnercly as a commentator of Ariftotle and Plato, Mr- 
T/s meciLwiU, I conceive, be juft as great, as if 
we fuppofe, that his opinions were fuggefted by hi£ 
jQwn obiei:vation of language. 
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It is impoiEble to thiok of the Dutch etymologj^ 
without a lively fcnfe of gratitude; Yet if we confide!' 
1 Mr. T.'s freedom from the hyik>theles witK which they 
-are encilinbered| tliat important application which hei 
Inakes of his dd£tline td the illuftration of Mr. 
Locke's Eflay^ and the light he every where fhrowi^ 
on collateral fubjeds^ they will affpeal* t6 be at leaft 
half a century behind out" countryman in the phllofophy 
0f language. Neverthelefs^ they have colle&ed many 
ufcful materials ; and fome archited, more ikilfiil 
than themfelvesi ^ould have arranged them ixito a juft 
lyfiem at fome future period. 

Before I proceed to fhew how little probable it is 
that he ihould have had any knowledge of theif 
ceiearchesy let me remitid the reader, that withiA 
the laft twenty or thirty years^ perfons, ill different 
countries, have oftener than once fallen upon the 
fame, and that a very important and imexpeSed, difi^ 
covery. Nor in thefe cafes has there been any ftifpi^ 
Cion of foul play on either fidei 
! The difcovery of oxygene air, which was madc^ 
about jdie fame time, both by Dr. Prieftley and Mr* 
Scheele, affords one remarkable example of this kind. 
And thefe coincidences will occur more frequentlyi^ 
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fts Ac human mind is roufed to adlivity in a greater 
number of different countries. 

Now Mr. Tooke's ieiier to Mr. Dunning, was 
publifhed in 1778. That letter, I am told, has been 
long out of print, and I have never fecn it. But the 
author informs us, that it contains the fubftance of 
the 6th, 7th, 8th, and 9th chapters of his later work. 
Thcfe chapters treat of the word ihaty of conjun^ions^ 
of the etymology cf the Englijh conjunSfionSy and of pre-^ 
po/klons. And they offer befides, a great variety of the 
ixioft acute and ingenious obfervations, together with 
examples of refolution^ fuch as it would be in vain 
to feek in any other writer upon language. 

No perfon will hefitate a moment to believe, that 
the author had formed his fyftem of language at a period, 
when he had explained all that was difficult in the par« 
ticlfis. What time he will allow for the formation of 
this body of grammatical knowledge, every reader 
muft judge from his own experience in difcoveries^ 
or the beft obfervations he may have been able to 
make upon the fpeed of others in difcovery. One 
thing I hold as certain, that when a man of genius 
hds fatisfied himftlf of any new truth, he is, in ge- 
neral, very loath to begin to mould it into a fhape fit 
for public infpedkion, and advan<;es very flowly with 
M thU 
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, this talk. This averfion to the drudgery of drawmg 
out a theory in form, whether it be pride, or habit, 
or indolence, feems fometimes for a long time, 
and fometimes finally, to have withheld valuable dif- 
coveries from the world. 

Now this date of the letter to Mr, Dunning, t0 
negledl every conffderation, cuts off the pretenfions 
of Mr. Villoifon's publication of an extract from si 
MS. work of Lennep ; for Mr. Villoifon did not, I 
think, publifh Longus's Paftorals, till 1778*; and 

before 

^ Mr, Villolfop had dcfired Mr. Scheid to proctrre him a MK 
copy of part of Lennep's Le^ures. '* Ejus rei exitus tunc fuit, 
Ot approbata a te quaixi maxime," fays the latter^ addreffing him« 
ielf to the former, Hemfierhunans fchols difciplina^ d^gTuffiimiin 
haberes Lennepii opufculura, cujus partem baud ignobilc m ■■■ 
tua: Longt Paftoralium editioni infereres, of non Belgarum Umtttmh ^ 
fnodo nq/trorvM pnoatis ufibus Lemupiana ha€ in/enfirerUp fed ad 
eaterarum quoqui gentium GaUorvm prafdrHm^ Hijpanortm et haU- 
ram (iph. tiia rerba funt) pewcrnreni notittam* (Dedicatim efValc* 
Henaer's enervations , &c.] Mr. Surge fs afterwards reprinted the 
iamc extract in Dawes's Mifcell, Critica. In the prolegom. to the 
Etyraologicuro, p. 1. Mr. Scheid exprefles his confcioufncfs, how 
little all thcfe rcfearchcs were known out of HoHand. A fur- 
reptitious edition of Lennep de Analogia was printed, I know not 
where nor when, never having feen it. But it obtained no fort 
#f {itteotioa in foreign countries, and was not valued even Id 

Holland; 
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before this date, the Dutch Analogy had made, as 
they own themfelves, little or no noife abroad. 

In the numerous quartos of Schultens, fome ex- 
<:ellent obfervations on particles^ feem, indeed, to 
have lain hid. I would not fwear, for I cannot know, 
that Mr.Tooke never, in his refearches, ftumbled upon 
thefe paflages. But againft this fuppofition a pre- 
fumption arifes from the fize and number of the vo- 
lumes of Schuhens, as well as from the little atten- 
tion the obfervations in queftion obtained abroad ; no-, 
particular marks of imitation are pointed out ; we 
have only a bare poffibility.- And againft this we have 
ftrong internal evidence in the peculiar features of Mr. 
T.'s work. The air and manner of the Diverftons of 
PurJeyy ftrike me at leaft as altogether original. The 
property of the nroft valuable parts of the work, which 
feem entirely to be overlooked in the charge,, is not 
difputed ; and the whole work is fo much of a piece, 
that the author of the beff part was undoubtedly ca- 

Hollanj. ' Ntqtu muho melior conditio fuit libri Lennepiani; qui 
€t ipfe^ frp^me^ ab imperitisy negUgentibupve aut Jlupidis hominibus 
ita dtfcriptus efi^ ut vix jam cum jucunditate aliqua Ugi pojfet nau* 
ftamque crearet eodem ujuris. Teftis efto editto optimi hujus libelli 

prima, qua Juh falfo Londini nomine fadjffimii mendis 

tiiinmaculiUaJuiti atque adeo meriio cmtemtui tji kahi$a* 

M 2 pgfele 
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pable of being the author of the reft ; and not only fo, 
but if, as he fays, and as is abundantly probable, 
his philofophy of ideas^ independently of etymology, 
afforded him a glimpfe of his philofophy of language ; 
and if he had long confidered the greater part of Mr. 
Locke's Eflay, as a treatife upon words, he muft w- 
iejjarily htvue dif covered the nature of particles ^ though 
not a (ingle one had ever been inveftigated before* 
Paflages innumerable in his work, to which there 
is nothing fimilar in the works of thefe other wri- 
ters, prove that he was equal to the whole difco* 
very, and that he was in the train to make it. No- 
thing indeed can appear more evident, than the ety- 
mology of the greater number of particles, now we 
have been taught how to trace them to their fource ; 
nor need any one be furprized that he, who failed after 
a chart fo much more corred, ihould have made fa 
much greater progrefs. 

From the former part of this, and from the fore- 
going note, it may be coUefted how different Mr. 
Tooke's general views of language are from the views 
of all thofe writers whom I have quoted befides. In 
order fully to enable the reader to judge, between the 
fpirit of his philofojphy and that of Lord Monboddo, 
I have extrafted from each a paflage, treating of the 

fame 



MR. TOOKE-S DISCOVERISS. 165 

feme part of fpeech. This experiment of juxtapo- 
fition, I can aflure him, is fairly made ; and it will 
Jhcw whether the one has gone beyond the common- 
place futility of grammar, and how widely the other 
has extended his views beyond mere etymology, and 
what an admirable rationale he gives of the manner 
rf Jignificatim of words* 

Lord Monboddo/ 

'^ Prepofitions I likewife clafs under verbs, as they 
denote relations of things ; not abftra^edly, for then 
they would be nouns, but inherent in their fubje£ls^ 
fo that' they are qualities which are not confidered as 
having a feparate exiftence. The chief ufe of them, 
as it appears to me, is to exprefs relations, which 
could not be conveniently expreffed by the cafes of 
nouns, fuch as place, fituation, order, and many other 
connexions of things, which are obferved by gram* 
marians, in the fignifications they give to the feveral 
prepofitions. They are of very great ufe in fyntax^ and 
govern a cafe^ whereby we know the word to which they 
refer. 

To know the precife meaning of the prepofitions 
in the Greek language, and to be able to diflinguifh 
the proper from the figurative fignification of them, 

is 
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is a matter of great nicety ........ the ufciof thcni 

in compofition gives a peculiar beauty and accuracy 
of expreflion to the Greek language. There are com^ 
monly enough two of theoiy and fometime^ three, in 
eompofition with Jjieir verbs, by which they defcribe 
£b minutely the adtion of the verb, that it is really a 
kind of painting. Thus Homer, in defcribing watet * 
coming out of the foot of a rock, ufes the word vv^ 
f)c-tsr/)o-§6siv, by which is defcribed, firft its coming 
from MotUy then its coming outy orgii/bing, and laftly, 
its running forward. 

The adverb, as the na^le imports, is a fort of a^* 
junfl: of the verb, and appears to me to be fuch a fup-» 
plement of the verb, as the prepodtion is to the 
noun* 

As fingle words are connefled together by the 
means of cafes and pr^pofitions, it is fit alfo that 
fentencesj and members of fentences, ^ould be con- 
ne6led together ; and for that purpofe, a fet of words 
have been invented, called conjunSfions^ which though 
they may feem often only to conned words, yet it is 
truly fentences that they connefl:. ..... 1 ihall 

only obferve, that though they all go by the name of 

conjun&ionsy fome of them conneSi by disjoining, not 

by joining." II. I'j^.^.—Fox this laft obfervatioH, 

I and 
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only for thofe coUedions of ideas which we have mo(t 
frequently occafion to mention in difcourfe* And 
this end is obtained in the mod fimple manner in the 
world. For having occafion in communication, to 
mention a coUeftion of ideas, for which there is no 
one fimple complex term in the language, we either 
take that complex term which includes the greateft 
number, though not a//, of the ideas we would com*- 
municate, or elfe we take that complex term, which 
indudes «//, and the feweft ideas more than thofe we 
would communicate ; and then by the help of the pre* 
pofition, we make up the deficiency in the one cafe, 
or retrench the fuperfluity in the other. — For inftance, 

I, A houft WITH aparty-waJL 

3. A houfe WITHOUT a party-wait., 

In the firft inftance, the complex term is deficient i 
the prepofition direds to add what is wanting. In 
the fecond inftance, the complex term is redundant ? 
the prepofition direds to take away what is fuper** 
fiuous. 

If to one of our modern grammarians, I fhould 
fay — ^A houfe jorN — ^he would afk me — ^joiN whjfct > 
but he would not contend that join is an indefinable 
word, and has no meaning of its own ; becaufe he 

knows 
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juft principle they were able to deduce I have qubfedf * 
above (p. 6, noU)y and this principle they were for \ 

little able to apply, that as we have feen, tftey haXre 
reverfed the pfogrefs of language, both in the forma- 
tion of Words an J the genealogy of fignifications. As 
to Lord Monboddo, his doftrine of the operations of 
mind is dire6lly contrary to that of Mr. Locke, asf it 
has been corredled by the authof of E^ea TIrspoBvlat ; 
who juftly obferves, ** that his Lordfliip and his fau- 
*/ tors will do well to contend ftoutly and obftinitely 
'^ for their doflrine of language, for they are menaced 
<* with a greater danger than they will at firft apprc- 
*^ hend ; for if they give up their do<Elrine of laii- 
** guage, they will not be able to make even a battfo 
'* for their metaphyfics : the very term metaphyjic 
"'being nonfenfe ; and all the fyftems of it, and cort- 
** troverfies concerning it, that are or hate been in 
•' the world, being founded on the groffeft rgnorrancfe 
<« of words, ahd of the nature of fpeecfi." If there- 
fore Mr. Tooke had not difcovered a fingle etymiO- 
logy, which till it is proved, every impartial perfon 
ivill beg to be e:fccufed from believing ; if his admir- 
able refolution of that, and the proof he has given 
of the fteadinefs of ngniiication of words ia the cafe 

of 
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t>f i^OR (a word, which Had fo much perplexed the 
lexicographers *,) were ftruck oiit of his Jbook, it 
Would ftill retain an immenfe value. It would have the 
merit, i. of purifying learning from the laft blemiflies 
and obfctirities left upon it by the ftudy of univerfah. 
2. By expofing the futile falfhoods of grammar, it will 
^contribute to the amendment of education, a woric ef 
mercy which will redeem a multitude of fins ; ani, 
3* It will eventually deliver mankind from thofe fierce 
and fatal contentions, for which ignorance of the foun- 
dation of knowledge, and of the ftrufture of lan- 
guage, fupplied the pretext. The more information, 
indeed, we acquire on this and other fubjefts, ^itd 
. the more pains we take to form opinions by the 
)ielp of our own unbiafled refleftions, the more (hall 
we poiTefs of that equity of mind, on which depends 
the charity of thought and adtion. Solid knowledge 

* Greek Icholars wUl now be faved tbe trouble of (ludyiog 
tbe fatiguing minutU of Vigerus, Hoogeveen, &c. This mode 
of refolution, (the corporeal fignification of particles being given, 
and Mr. Scbcid will fupply that), will do away the fuppofed va- 
riation of fenfe in the fame word, and the caprice of idiom ; 
than which no fluc^, I imagine, can be more perplexing, more 
burdcnfomc to the memory, or more barren of ufcful inftruaion. 

humanizes 
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tiumanizesy without enfeebling or rendering efiemi« 
Hate, the charaden 

I way be allowed to ad(I> that t have no other rea« 
ion for refpeding Mr. Tooke, than, as he is the teacbef 
4Df truth* The temptations to decry him are obvious 
enough : 1 know of none to praiie him beyond what 
he deferves ; and if it fhall be proved that he has been 
guilty of the greateit crime, which» as the writer of a 
.iMiofk on language, he could commit^ I fliall not only 
^ixi^ceive pr(q>Qr deteftation of his condud, but flisdt 
^be grateful to any perfon who fiiall inform me, to 
whom my refpeft is due ; tot: this fentiment I ihall 
afiuredty ever retain for the difcoverer of truths fo 

imponant« As to Mr. Tookc, if after reading 

thefe remark$> he ihould require an apology for the 
freedom which a ftranger ha$ tak^n with his name, I 
confefs myfelf unable to make him one that will be 
latisfadory, unlefs it be sdready made* 

THE END, 

1 1 - 1 f — — -1 - - - ■-■---■ . . - ■ - ^ 

ERRATA. 

■ ^ F. 49, 1. 17, for a/ticb, u/ucha. P- 23, 1. 9» for fBat^ 
r. as tp, P. 269 1. 7, fi>r angtls, t. ati^hs. P. 35» laft line, 
for extremity^ r. extremities. P. 47, 1.^, for on, r. as. 
P. 49, after bars^ infert are^, P. 51, L 15, for pencil ^ r. 
ftvcHs. P. 54, L 2, dele to. P. 1 08, aft^r fomur^ infert 
uncertainty, r, 14O9 L 13, for quoted in a thou/and injlances^ 
X% quoted f utn . . infiancis. P. I46> L ij. dele trtum 



